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ON THE MINUTE MEASUREMENTS OF MODERN 
SCIENCE. 
By Atrrep M. Mayer. 
Article X. 


ON THE CONSTRUCTION OF A PERFECT SCREW; ON THE) 
MANNER OF DETERMINING THE PITCH OF A SCREW; AND 
ON OUR STANDARDS OF LENGTH AND OF WEIGHT. 


In this article I will describe a method of constructing a 
screw which will be accurate enough to be used in any in- 
strument employed in making precise measurements. 

In the earliest ages of the mechanic arts the screw was 
formed by wrapping a right-angled triangle of paper, or other 
flexible material, around a cylinder, and then cutting into the 
cylinder along the inclined edge of the paper, the course of 
the thread of the screw was marked on its surface. Dies, 
taps, and screw-chasing tools are of later invention. To- 
wards the end of the last century, about 1794, the slide rest 
was invented by Bramah, and has been applied to lathes, 
planers, and other machines. Since this notable invention, | 
screws have been cut on this principle, viz., that if a point | 
progress, with a uniform motion, parallel to the axis of a) 
uniformly revolving cylinder, then this point will trace on 
the cylinder the path of the thread of a screw. This prin- 
ciple is now universally used in some stage or other of the 
manufacture of all screws. If a cutting point could be 
made to move with absolutely uniform motion along the 
surface of auniformly revolving cylinder, and in a direc- 
tion parallel to the axis of the cylinder, then this point would | 
cut on the cylinder the path of the thread of a perfect screw, 
and the construction of a perfect screw would be an easy 


which is engraved a fine and accurate scale. Another | dulum, from the Beem of its suspension to the centre of its 
spring, F, presses the engraved against the straight | oscillation, was 39.13929 inches of Bird’s standard of 1760 at 
edge, G, along which the plate P slides when the screw | 62° Fahr. 

turns. Over the scale is firmly fixed a compound micro-| The actual standard of length of the United States is a 
scope, in the focus of whose ee. H, is a reticule of | brass scale of 82 inches in length, prepared for the United 
two crossed spider-threads. ~~ | through the eye-| States Coast Survey, by Troughton of London; meant to be 
piece, H, one sees a magnified image of the scale with the | identical with the English Imperial Standard, and deposited 
cross-threads superposed, as is shown in the side figure J, of | in the office of Weights and Measures at Washington. The 


Fig. 32. 


rature at which it is a standard is 62° Fahr., and the 


tempe 
To determine the pitch of the screw we revolve it in the | yard measure is the length between the 27th and the 63d 


and we have brought the screw-head to the beginning of a 


Two copies of the new British standard, viz., a bronze 


nut N so that its end pushes the plate P away from the nut, | inches of the scale. 


revolution, as read off on the scale E and on the screw-| standard, No. 11, and a malleable iron standard, No. 57, 
'head D. The reticule of the microscope is now moved—by | have been presented by the British Government to the 


a screw not showing in the drawing—till the cross threads | United States. A series of careful comparisons made in 
bisect a line of one of the divisions on the scale. The screw | 1856, by Mr. Saxton, under the direction of Dr. Bache, of 
is now moved in the same direction as formerly until the | the British bronze standard No. 1i, and the Troughton scale 
scale has been pushed under the cross-threads through the | of 82 inches, showed that the British bronze standard yard 
distance which separates two adjoining lines of its divisions, | is shorter than the American yard by 0.00087 inch. So that 


for example, say one millimeter. The readings on the scale | in very exact measures, of considerable length, it is neces- 


E and the screw-head D are now taken. 
The screw-head and reticule are again set so that one marks 


sary to state whether the yard-unit used is the standard of 


| the United States or of England, since 10,000 American feet 


the beginning of a revolution and the other bisects one of | equal 10,000°5803 English feet. 


the lines on the scale. The screw is again turned till the | 


adjoining line of the scale is bisected by the cross-threads, 
and the reading taken from scale E and screw-head D. This 
operation is performed on all portions of the screw. Thus 
we reach figures which serve to construct a table which gives 
the pitch of the screw throughout all of its length, and at a 


glance one may obtain from it the value of a revolution or | 


of any fraction of a revolution taken from any part of the 
screw. It has however been found by Mr. Rutherfurd, 


The Metre is a standard bar of platinum, made by Lenoir 
in Paris, which has its correct length at the temperature of 
zero centigrade, or the melting point of ice. Its length is 
intended to make it a natural standard, and to represent the 
ten-millionth pert of the terrestrial arc comprised between 
the equator and the pole, or a quarter of the meridian. The 
length of this arc, given by the measurement, ordered for 
the purpose by the Assemblée Nationale, of the arc of the 
meridian between Barcelona and Dunkirk (about 9} degrees), 


matter. But each of the above conditions is only approxi-| during the exact work which has occupied him for many | combined with the measurements previously made in Peru 


mately attained, and hence the screws 
cut on even the best of lathes are more 
or less imperfect. 


and Lapland, gave 5,130,740 toises for 
the distance from the equator to the 
pole. The toise equals 2°13145 English 


The method of cutting a screw and 


York, adopted in making the screws for 
his micrometer and for his ruling en- 
gine. He proceeded as follows: A cyl- 
inder of soft steel is accurately turned 
in a lathe. This cylinder is rotated 
on ‘‘dead-centres,” and on it is cut a 
screw-thread with a single pointed tool. 
This screw is now ‘‘scored” and then 
hardened, and thus ‘‘a tap” is obtain- 
ed. This tap is now centred by its 
threads, and cylindrical collars are 
ground on its ends, so that the collars 
are concentric with the threads of the 
screw. Blocks of metal are now firmly 
screwed on tothe bed-plate of a planer, 
and Vs are planed in these blocks, to 
support the cylindrical ends of the 
screw-tap. A stock, holding blank dies, 
is placed in the tool-holder of the planer, 
and these dics are screwed against the 
screw tap. The stock is then firm] 
screwed to the tool-holder. The thres 
of the dies are now cut by rotating 
the screw-tap two or three times 
through the dies; then, relieving the 
die-stock in the tool-holder, the dies 


standard yards. The French astrono- 
mers found that the earth had an el- 
lipticity of z4zth, and the length of the 
meter they fixed at 443.296 lines of the 
standard toise. ‘‘ In 1799, onthe fourth 
day of the month Messidor, in the 
seventh year of the Republic ‘one 
and indivisible,’ the International 
Metric Commission, after having care- 
fully tested the standards prepared by 
the committee of the Academy, pro- 
ceeded in a body to the Palace of the 
Archives in Paris, and there deposited 
the standard metre, a simple bar of 
platinum (hence called the metre of the 
Archives), which represents the linear 
base of the metric system, and the stand- 
ard kilogramme, a simple cylinder, also 
of platinum, which represents the unit 
of metric weights.” 

The question has been recently ex- 
tensively discussed, whether the meter 
of the Archives is really the pgguyaapth 
part of a terrestrial quadrant. ea- 
surements of the earth’s surface, 
subsequent to and more extensive than 
those of the French Academicians, seem 
to indicate that the meter is really 


slightly too short. Recently General 


are again tightened on the screw-tap; 
the stock is now screwed tightly on the 


de Schubert of the Russian army has 
shown that the equator of the earth is 
not a great circle, but an ellipse ; hav- 


tool-holder, and the screw-tap is again 
traversed through the dies. This op- 
eration is repeated until the dies are fin- 
ished, when they are hardened. A cyl- 
inder on which the screw is to be made 
is now turned as accurately as possible, and on this cylinder 
is cut ascrew with the same single-pointed tool which pre- | 
viously cut the screw-thread of the master-tap. This screw 
is nearly finished on the lathe. It is then placed in thesame | 
Vs which previously held the master-tap, and the dies, just | 
described, are placed in the tool-holder of the planer, and | 
through them the screw is traversed till its threads are | 
finished. The screw is now rotated on its threads in a lon 
cast-iron V, and shoulders are turned down on the ends o 
the shaft of the screw. The nut for this screw is cut with 
a single-pointed tool. Thescrew is now run into its nut, 
and they are ground together with finely powdered pumice- 
stone till they work smoothly and closely together. 

Manner of Determining the Pitch of a Screw.—Accurately 
to determine the pitch of a screw one must have a scale on 
which either the inch or the millimeter is divided into small 
fractions. There is considerable difficulty in obtaining an 
accurate inch or millimeter. While the standard yard and 
meter can be copied with great precision and thus are with- 
in the reach of all who need these lengths, it is not so with 
their subdivisions. To subdivide the standard yard into 
inches and their fractions, and the meter into millimetres and 
fractions, are very difficult operations, and it appears that 
there does not exist any method for performing this opera- 
tion which is at the same time simple and precise. 

We wili suppose that we are in possession of an accurate 
inch divided into hundredths, or of an accurate centimeter 
divided into tenths of millimeters. 

In Fig. 32, the screw, 8, whose pitch is to be determined, 
is screwed into its nut, N, and the latter is fastened to the 
end of a brass block, B. The divided head, D, of the screw 
rotates under a straight edge, E, on which is cut a scale of 
equal divisions. This scale gives the number of the revo- 
lutions of the screw, while the fractions of a revolution are 
read off from the divisions on the screw-head. Against the 


end of the screw is pressed, by a spring C, the plate P on 
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years, that when a screw has had the “errors of its runs” 
determined with the greatest accuracy that it is to a great 
extent labor thrown away; for the errors of the screw begin 
to change perceptibly even after it has been used a few times 
subsequent to the determination of its errors. Having as- 
certained this fact Mr. Rutherfurd first determines the errors 
of the screw and then uses the screw ina dividing-engine 
to divide with its aid a fine and accurate scale on glass ; cut- 
ting the lines of each scale with a fine diamond point. 
This scale can be cut with great accuracy from the fact that 
the errors of the screw are known and can be actually allowed 
for in making the scale, before the screw has wear 
enough to change its errors. 

The accurately divided glass scale, formed as above de- 
scribed, is used in measurements in connection with a micro- 
meter-microscope, which latter is used only to subdivide the 
smallest divisions on the glassscale. This idea of Mr. Ruther- 
furd’s has introduced a radical change in the method of 
making minute measurements, for he first substituted for a 
screw of varying errors a fixed and accurate scale on glass. 
Readings can, of course, be taken indefinitely from the glass 
scale without its accuracy ever changing, whereas the best 
constructed micrometer-screws are constantly changing 
their errors, and in ways that no one can take account of. 

The yard and the meter are the two standard units of 
length used in scientific measurement in this country. It is 
stated that the = dates back as far back as 1120, when 
King Henry the First gave the length of his arm’s stretch, 
from his chin to the tip of his finger, as the length of our 
English standard. This measure remained in a varying and 
indeterminate condition till 1818, when Captain Henry 
Kater obtained the ratio existing between the length of the 
standard British yard and the length of a pendulum beating 
seconds (i. e. making 86,400 vibrations in one mean solar 
day) in vacuo at the level of the sea, in the latitude of Green- 
wich. Captain Kater found that the length of such a pen- 


ing its major axis equal to 41,854,800 
feet, and its minor axis equal to 
41,850,007 feet (I re that he might 
as well ——- his final 7), giving an el- 
lipticity to the earth’s equator of yyisath. 
From this it follows that different quadrants of the earth 
will be of different lengths, being longer when passing near 
the major axis than when passing in the neighborhood of 
the minor axis of the earth’s equator. Consequently the 
meter is — the yyy¢svpnth_part of the quadrant passing 
through Dunkirk. Sir John Herschel computes 4008 feet 
for the excess of the true quadrant over that assumed as the 
basis of the metric system. Herschel’s computation makes 
the French standard ;},th of an inch short of the ideal 
meter. But it must be added that a natwral standard, in the 
absolute sense of that word, is a Utopian one, which ever 
changing Nature never will give us. The meter is, for all 
practical purposes, what it was intended to be, a natural 
standard; though it must be confessed that, in practice, the 
question is not whether and how far a standard is a natural 
or conventional one, but how readily and accurately it can 
be obtained, or recovered when lost. 

In the year 1870, an International Commission met in 
Paris to consider the means of providing and securing un- 
alterably the standards of the metric system. Thirty nations 
were represented in the congress, and its deliberations re- 
sulted in the establishment, at Paris, of an International 
Bureau of Weights and Measures. This Bureau is to be 
supported by contributions from the nations represented in 
the con , and ‘‘is charged with the care of the prototype 
stand , and with the duty of constructing and verifying 
copies of those standards, not only for the powers interested, 
but for other governments or even for corporations or in- 
dividuals who should apply for them and should be willing 
to pay the expense attending their construction and com- 
parison. This convention was signed in March, 1874, the 
diplomatic representative of the United States, Mr. Wash- 
burn, being, by consent and direction of the President, one of 
the signers. It was resolved by this commission that the 


metre and the kilogramme of the Archives shall be recog- 
nized and perpetuated for ever as the true bases of the sys- 
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tem, without regard to any doubtful questions which have 
been raised as to the exactness of their correspondence with | 
their theoretic, or ideal, values.” 

Captain Kater, in 1818, determined with great care the 
value of the metre at a temperature of 32° Fahr., in inches 
of Shuckburgh’s copy (made by Troughton) of Bird's stand- 
ard yard at 62° Fahr. Kater found that one metre at 32° 
Fahr. equals 39°37079 inches at 62° Fahr. This will make 
the metre equal to 39-3685 United States standard inches at 
62° Fahr. According to Kater’s demonstration, the quad- 
rant of the meridian passing through France contains 
393,707,900 English inches. 

From the stahdards of length are derived the standard 
weights, in this manner: A cylinder is very accurately con- 
structed, and its volume is determined by making many 
meusures of its height and of its diameter. ‘The cylinder is 
now weighed in a vacuum at a known temperature. It is 
then weighed in distilled water at the same temperature. 
When weighed in the water it loses a portion of its weight 
which exactly equals the weight of its volume of water. 
Hence, as the volume of the cylinder is known in either 
cubic inches or cubic centimeters, and as the coefficient of 
expansion of water is known, we can readily compute the 
weight of a cubic inch or of a cubic centimeter of water at 
any temperature which may be decided upon as that at 
which the weight of a certain volume of water shall equal 
the standard of weight. 

In our system of weight a cubic inch of water at 62° Fahr. 
weighs 252°456 grains troy. 

In the metric system of weight, one cubic decimeter of 
water at 4° centigrade weighs one kilogramme. Hence, 
one cubic centimeter of water at 4° centigrade weighs one 
gramme. Our imperial gallon contains 10 pounds, 7,000 
grains troy, of distilled water at 62° Fahr. 

By act of Congress of May 19, 1828, the brass troy pound 
procured by the American minister to London in 1827, 
which is a copy prepared by Captain Kater of the English 
standard, was declared the standard troy pound of the United 
States mint, and is to be used in adjusting the weight of the 
United States coins. 

In France there also exists a simple relation between their 
metric system and their coinage. ‘‘ The weight of the silver 
franc is 5 grammes =77} grains. It is composed of an alloy 
consisting of 9 parts by weight of silver and 1 part of cop- 
per. Twenty silver francs, therefore, weigh 100 grammes; 
and as the French law makes both the gold and the standard 
silver coins equally legal tenders for all sums, and fixes 
arbitrarily the relative value of the two metals for equal 
weights in the ratio of 1 to 15g, it follows that 20 francs in 
gold weigh 6,453; grammes, very nearly; and this is the 
weight of the gold napoleon. But, inasmuch as the relative 
value of gold and silver bullion has been till recently repre- 
sented by a ratio of about 1 to 15,4), it follows that 100 
grains of silver in bullion have been during this period 
equivalent to 6,4%4; grammes of coined gold, that is to say, 
have been worth more than a gold napoleon. Silver bullion, 
therefore, brought more in the market of France than silver 
coin. Hence, silver coin of standard fineness long ceased in 
that country to be a part of the circulating medium. The 
standard silver franc and half-franc have consequently ceased 
to be struck; and in order to provide a currency of small 
coin for daily use in petty transactions, the Government of 
France and the other parties to the quadripartite treaty 
(France, Belgium, Switzerland, and Italy), of 1865, resorted 
to a debased coinage, composed of alloy containing only 835 
se of silver in the thousand, instead of 900. This isa 
egal tender only for sums below 5 francs. 


[NATURE. 


ELECTRICITY IN WAR 
By H. Bapen Prrrenarp. 


Tue important role played by electricity in modern war- 
fare affords an excellent example of the influence which 
science has of late exerted in naval and military affairs. It 
is no isolated example of scientific warfare that we have 
here to deal with, for the electric fluid has in a great 
measure changed our whole practice of war, and bids fair 
to revolutionize it still more in the future. Every soldier or 
sailor, if be desires to make his mark, must be something of 
an electrician, for there seems to be no limit to the useful 
applications of the galvanic spark in battle. Broadly, we 
may divide these applications under three heads ; namely, 
the employment of electricity for signalling, for the explo- 
sion of charges, and lastly, for illumination, both forthe pur- 
poses of attack and defence, it being a difficult matter to de- 
cide in which connection the electric spark fulfils the most 
important duty. 

To begin with the telegraph. All will agree that it is well- 
nigh impossible to overrate the advantages which this rapid 
means of communication gives to the general, in these days, 
when the line of battle sometimes extends for a dozen 
miles. Let the commander occupy the most central posi- 
tion, a long time must elapse before his aides-de-camp can 
communicate with one wing or the other. Assisted by the 
electric telegraph, however, the general is as close to his sub- 
ordinates as if he were within shouting distance. Even a 
brigade of horse artillery, or a cavalry division advancing at 
a gallop, can carry its telegraph equipment with it, the 
operators accompanying a flying column of this nature with 
but very little difficulty. The wire drums are started off at 
a gallop, the cable being unwound as the carts proceed, and 
a sergeant on horseback with a “sounder” to his ear, in 
connection with one end of the wire, receives the general's 
commands as soon almost as they are spoken. The move- 
ment countermanded or a retreat ordered, the cable is again 
wound up as readily as it was laid down, and the telegra- 

hers make good their return with the rest of the troops. 

here ordinary movements are executed, use is of course 
made of the telegraph wagon, a comfortable little office on 
wheels, furnished with all things necessary for the receipt 
and dispatch of messages, but this convenience 1s naturally 
out of place where a rapid change of front, or some speedy 
flank movement has to be executed. 

Coming next to the explosion of charges by means of the 
electric spark, we enter upon a phrase of war-science which 
bids fair to grow to infinite proportions. Both Franklin and 
Priestley suggested the employment of electricity in this con- 
nection more than a hundred years ago, but it is very re- 
cently indeed that we have been ina position to make proper 
use of this valuable agent as a means of firing charges at a 
distance. In fact, at the present moment we have by no 
means exhausted research in this direction, and we find 
scientific soldiers and sailors still at variance with one 
another as to the best plan of using the electric current for 
firing purposes. One of the first applications made of the 


|thread stretched between two copper wires. 


| apparatus to carry in the field. 
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subtle fluid was in the removal of the wreck of the Royal 


George, at Spithead, nearly fifty years ago, when the ex- | 


plosion of the charge was brought about by what was termed 
a wire-fuse, or in other words a short piece of platinum 
The platinum 
bridge having less conducting power than the copper wires, 
presents a considerable amount of resistance to any current 
of electricity that passes, and, in doing this, becomes so 
heated as to be capable of igniting any ye ag of gun- 
»owder in contact with it. A wire-fuse of this description 
a simply to be placed in the middle of a charge, and if 
then a current of electricity is passed from a battery along 
the wire in connection with the fuse, instantaneous ignition 
is the result. This simple method of firing charges under 
water was a vast improvement over the old one in use by 
our engineers, which consisted in leading up a metal pipe 
from the charge to the surface of the water ; the outlet of 
the pipe was placed as far as possible from the charge beneath 
the water, and then a ladle full of red hot shot was emptied 
down it and so reached the gunpowder below, which there- 
upon exploded if the iron fragments had not become too cool 
in transit. 

But for many purposes the wire-fuse is ill-adapted to the 
military and naval services. A voltaic battery is necessary 
to evolve the low-tension electricity required ‘to yield suffi- 
cient resistance and heat, and such a battery made up of 
metal plates, and involving the use of acids, is an awkward 
Already in 1853, this fact 
seems to have occurred to a Spanish officer, Col. Verdu, 
who determined to see what could be done in the way of 
exploding gunpowder by a spark, or in other words, by high 
tension electricity. Aided by a Ruhmkorff coil he succeeded 
in firing half-a-dozen charges simultaneously, and although 
the discharge was sometimes a matter of considerable un- 
certainty, to Verdu certainly belongs the credit of having 
been the first soldier to apply electricity in this way to the 
firing of one or more mines. Wheatstone and Abel followed 
in Verdu’s footsteps; and while the former directed his atten- 
tion to the construction of a frictional apparatus of a porta- 
ble nature, which should be suitable for military use, the 
latter busied himself in the preparation of a fuse inclosing a 
compound more delicately explosive than gunpowder, a fuse, 
by the way, which still retains an important place among 
our warlike stores. 

It was in the China war of 1860 that we first find an electric 
firing apparatus forming part of an army equipment. In 
this case the outfit was of a somewhat clumsy nature. A 
conveyance, in shape and size much resembling a baker's 
barrow, contained a monster horse-shoe magnet, and it was 
the sudden disruption of its armature from this magnet which 
generated the spark to fire the fuse. A few years after- 
wards, this wot wate conveyance gave place to a neat little 
mahogany box about a foot cube, which contained half a 
dozen small but powerful magnets, in the field of which the 
armatures were made to revolve with exceeding celerity ; 
and it is by means of sucb an apparatus that to-day we are 
enable to fire a score of charges at a time, the wires branch- 
ing off from the instrument to a distance of a hundred yards or 
more. But, nevertheless, we have yet to devise, it seems, an 
efficient exploding apparatus capable of igniting low and 
high tension electric fuses. 

As everybody knows, it is by reason of electricity being 
employed to fire explosive charges that torpedo warfare has 
of late attained to so important a position. In the White- 
head, or fish-torpedo, the electric fluid, it is true, plays no 
part, but this is the only notable exception. In the floating 
torpedo, the moored torpedo, and the spar-torpedo, electri- 


city is the life and soul; at one moment the machine is but a | 


floating buoy or sunken impediment, the next it is trans- 
formed into a terrible volcano. A feeble current of elec- 
tricity flashing along the wire has on the instant sufficed to 
bring about the fatal change. 

Passing from torpedo warfare and the 
have been made to turn electricity to 


recent attempts that 
account in the con- 


struction of self-steering launches, we come to a scarcely 


less important matter, that of firing guns by the electric 
spark. Not only are guns at proof and those under experi- 
ment so ignited, but on board the modern ironclad it is the 
custom now-a-days to fire broadsides in this wise also. By 
leading wires from every gun to one point, which is specially 
adapted for observation, the double advantage is secured of 
bringing about the firing at the most opportune moment, and 
of securing a simultaneous discharge. Some experiments 
made in Germany have proved beyond doubt that an armor 
plate struck instantaneously in this way by several shot, 
may be effectively broken up, whereas the ordinary broad- 
side fire, brought about by gunners at word of command, is 
incapable of doing so. The wires may be led into an ob- 
serving tower, or half way up the mainmast if need be, 
and here the firing officer can calmly concert his measures 
undisturbed by the smoke and noise, and bustle going on 
below him. He is provided with proper sights, and the 
guns being laid in accordance with his orders, he can watch 
the opportunity for firing as well as if he had his eye to the 
weapons themselves. 

Finally, we have the use of the electric light in warfare. 
It is the most recent application of all this wonderful agent, 
and we should hesitate to say how extensive may hereafter 
be the employment of electricity in this connection. In the 
Franco-German war, the first use of this powerful source of 
illumination was made by the French engineers, and from 
the forts around Paris the electric rays were made to sweep 
in all directions, to watch for hostile troops engaged in the 
operation of mining. Bodies of soldiers upwards of a mile 
distant could be plainly seen by the vivid light of the elec 
tric lamp, and working parties were frequently compelled 
to abandon their object in the presence of this powerful de 
tector. Asa means of discovering the approach of torpedo 
launches at night, the electric light will obviously be of 
value, and already a trial of it has been made in several of 
Her Majesty's ships. The Alexandra, the flagship cf the 
Mediterranean fleet, is provided with an electric lamp, 
worked by one of Wilde’s powerful machines, so that the 
efficiency of the apparatus may be practically tested. Ex- 
periments, however, have already shown what the electric 
rays are capable of doing, and a low torpedo-launch cannot 
approach within a thousand yards without detection, while if 
painted ot a neutral grey, so as the better to escape obser 
vation by day, the vessel, it appears, is all the more percepti- 
ble under electric illumination. Steamers, we are told, are 
peculiarly liable to be detected by an electric lamp, since 
the rays are reflected by the steam and smoke as effectively 
as if the latter were a solid screen. How valuable, too, the 
electric light on board ship must prove for signalling pur- 
poses may be gathered from the fact that the Dungeness 
light, which was the first one of an electric nature con 
structed in this country, can be seen on a clear night ata 
distance of thirty miles with all the brilhancy of a star of 
the first magnitude. 


ELECTRIC NAVAL LIGHTS. 

Carr. 8. B. Luce, United States Navy, commanding the 
flagship Hartford, has been conducting a series of experi- 
ments with a patent magneto-electric machine and automatic 
lamp, which it was proposed to introduce in the Navy for dis- 
tant signaling at night, for detecting the approach of boats, 
and signaling in a fog. The machine in consists of four 
permanent magnets coiled with large insulated copper wire. 
The armature is composed of cast iron, having 50 small mag- 
nets—25 on each side. These are coiled with fine insulated 
copper wire, each small magnet being in electrical connec- 
tion with those on both sides of it; they are also connected 
with the commutater. This armature is attached to a hori- 
zontal spindle passing between the two pairs of magnets. 
The armature moves in a vertical plane. The spindie at 
each end has a band pulley by which motion of revolution is 
received from a driving engine. The commutators are pe- 
culiar, consisting of a skeleton brass frame around 4 portion 
of the spindle. ‘This frame is composed of 100 divisions or 
bars running parallel to the axis of the frame and separated 
from each other by an interval of 1-20 of an inch. To each 
bar are attached the ends of two wires. The current is taken 
from the commutator by copper wire brushes, two for each 
one, thence to the binding screws. 

The lamp used differed little from the ones in ordinary 
use, the distance of the carbon points being regulated by 
force of gravity and small electro-magnets. The direction 
of the current may be controlled by a switch at the bottom 
of the lamp. The lamp requires but little attention and is 
self-adjusting. 

The driving engine was a Sewell’s pump, connected with 
the auxiliary boiler. A steady light was produced without 
interruption for three and a half hours, when it was neces- 
sary to stop and replace the carbon points. As the steadi- 
ness Of the light depends upon the regularity with which the 
engine runs, it is proposed to provide the engine with a gov- 
ernor. The posts of the machine showed but little wear and 
tear at the end of the trial. Signals by means of flashes, 
using a reflector having a screen over its face, with a sliding 
hood covering an aperture two inches in diameter through 
which the flashes were made, were read at a distance of 
eight miles on a bright moonlight night, and could have 
been seen at twice that distance. Other experiments made 
without a reflector, using a circular screen to interrupt the 
light, were equally successful. There was no opportunity 
for trial on a stormy night, or in foggy weather. 

In atrial with the Coston signal, the electric light was 
readily discovered at a distance of 13 miles, while the signals 
by the Coston’s lights could not be distinguished, only an 
occasional color being seen. At greater distances than 13 
miles the electric light becomes less distinct; and at 15 miles 
it was dropped, being picked up again at 12} miles. Fire 
rockets were used at these distances, only one of them being 
seen. It was found that, although the machine was well 
adapted to produce a clear, steady light, when geared to a 
good engine, and was valuable for distant signaling, yet on 
account of its expense and limited sphere of use in the Navy 
in time of peace, its further introduction, except in special 
cases, could not be recommended. The machine used on 
board the Hartford was furnished for trial free of expense. 
and has since beer purchased for use in the Navy. 


TREES AS ELECTRICAL CONDUCTORS. 
By M. Tu. Dv Moncet. 


Frrst.—The trees are all more or less conductors, und 
their conductibility depends upon the quantity of liquid 
which they contain, 

Second.—The roots of a tree play the role of electrodes, 
and their efficacy as agents of transmission is proportionate 
to the conductibility of the tree and to its development. 

Third.—The value of the resistance of a tree through its 
leaves, supposing that good contact is only made upon some 
of them, varies from 2 to 400,000 kilometres of telegraphic 
wire (in round numbers). That of its trunk, for trees nearly 
full grown. at a height of 7 or 8 metres, is very rarely higher 
than 3,000 kilometres, down to the ground, and varies from 
2,009 to 7,000 kilometres between small metallic electrodes. 

Fourth.—There is not, in consequence, much to be afraid 
of from contact of telegraph lines with the leaves of a tree, 
for it is from the insulators covered with smoke employed 
upon these lines that the resistance becomes low. 

Fifth —The resistance of ordinary buildings being about 
from sixteen to twenty times greater than that of trees, we 
can believe that houses surrounded by trees could receive 
from them a protection against thunder-storm—at least, sup- 
posing that the height of trees was not less than the height 
of the houses; but as it rains in time of storms, and the 
rain, in covering the trees and houses with a wet film, lessens 
the difference of conductibility which they may possess, the 
protecting effect of trees can only result in the preponder- 
ance of their height. 


ELECTRICITY APPLIED TO COTTON MANU- 
FACTURING. 

In the complicated machinery employed for cotton manu- 
facturing, certain effects exist which cause much trouble to 
the manufacturer; thus the ‘‘spoons” in the drawing-frame 
very often get out of order, and allow the machinery to run 
without its proper complement of threads or cotton ‘sliver’; 
while the ‘‘ single” of the intermediate-frame is a more de- 
fective point still. Im the intermediate-frame the cotton be 
gins to approach that stage of completion toward yarn when 
a single end being missed in the composition of the yarn 
spoils the work. Everything depends upon the reliableness 
and care of the workman to pull off the spoiled work. This 
is not always done, and it is this defect which led to the ap 
plication of thought on the part of Mr. Bullough and Mr. 
Smalley, his commercial traveler, which has resulted in the 
application of electricity to cotton manufacturing machinery, 
and for which a prize was given at the American Centennial 
Exhibition. 

Its employment on a large scale is at the Victoria Cotton 
Spinning and Manufacturing Company, Limited, Rishton, 
where the machinery is in operation. In the cardmaster’s 
cabin is fixed a small magneto-electro machine. from which 
electricity is generated by a miniature coil of insulated cop 
per wire revolving in the sphere of six or eight permanent 
magnets. Attached to the two poles of this source of elec- 
tricity are two copper wires, conveying one positive and the 
other negative electricity to the carding engine, drawing, or 
intermediate-frame to be operated upon. At the end of each 
machine is a small but powerful electro-magnet. which is 
the direct medium for obtaining the stoppmg motion. For 

| the back-stop motion of the drawing-frame a long bottom 
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roller is used, and a number of top rollers—one to every two 
threads or “slivers.” Of these rollers the bottom one is 
connected with the wire from one pole of the magneto- 
electric machine, and the top rollers with the wire from the 


other pole; but the thickness of the thread or sliver (which is 


| 4 oz. of salt of seignette in 7 oz. of dissolved water, and add 
to it 45 grains of ferric-sulphate, dissolved in 1} oz. of water; 
a precipitate of Prussian blue is thus produced. Add, then, 
drop by drop, while stirring, caustic soda, until the pre- 
cipitate is redissolved. A limpid yellowish solution 1s thus 


a non-conductor of electricity) keeps the two apart till a| formed, which is used as the bath for steeling the copper. 


breakage occurs. when the top roller comes in contact with 
the bottom roller; and the circuit being completed, an | 
electric current is established, which current charges and | 


gives to the electro-magnet an attractive power (which it | 


THEILER’S PATENT SPEED RECORDER AND 
INDICATOR. 


does not possess while the cotton is between the two rollers) 


t» pull the knocker-off into action, and instantly the machine 
stops. By similar arrangements to the above the machine 
also stops when the thread or sliver breaks in front, when the 
fluted or top rollers lap, and when a canisfull. Thus, in the 
drawing-frame there are four points at which the electric 


stop-motion acts, and one great feature in the invention is | 


that the workman cannot start the machine until he has 
‘picked up” and put all the threads in working order. This 
is a great improvement on the existing ‘‘ spoon’’-stop mo- 
tions, which are not so quick in action, and the ap- 
plication of the invention to this frame has been suc- 
cessfully accomplished, and is already at work at Messrs. 
Hindle & Co.’s mill, Clayton-le-Moors, and Mr. B. Walms- 
ley’s, Accrington, Eng. he application of the motion to 
this machine is so arranged that it instantly stops when a 
ihread or bobbin is breken in the creel, thus preventing 
‘‘single.” The principle has been also applied to the card- 
ing engine, which ceases working when the sliver or web is 
broken, or the can under the coiler is full. The machines 
thus act as a check upon the workman, who must make per- 
fect work if he wants them to run at all. 


ELECTRIC METHOD FOR THE DETERMINATION 
OF MANGANESE, NICKEL, ZINC, AND LEAD. 


By M. A. Ricue. 


Tue author has shown that copper may be determined 
with the greatest accuracy by the action of the battery in a 
nitric solution, and it is also by the electric current that he 
proposes to determine the four metals above mentioned. 


I. MANGANESE. 


(a.) If the liquid only contains this metal as a sulphate or 
nitrate it is submitted to the action of a Bunsen element, if 
the manganese is in small quantity, or of two elements. 
The operation is performed in a platinum crucible, placed 
in a water-bath at from 70° to 90°. The manganese is de- 
posited in the state of peroxide upon the crucible, which 
acts as the positive pole; the negative pole is a spiral of 
platinum. When the manganese has disappeared from the 
liquid it is decanted upon a filter, which is washed and in- 
cinerated in the weighed crucible: 250 milligrms. of oxide 
are deposited in 5 hours. The separation would be slower 
in the cold, when three elements may be employed: 750 
milligrms. are deposited in 8 hours. 

(».) Manganese is determined quite as accurately in 
presence of copper, nickel, cobalt, zinc, wage. alumina, 
and alkaline and alkaline-earthy metals. The manner of 


operating in these various cases may be seen in the author's | 


memoir. Manganese cannot be determined when accom- 
panied with a large proportion of iron. The peroxide is re- 
duced to a salt of protoxide, which remains in solution. In 
this case the iron is thrown down by carbonate of baryta, 
and the filtrate is then submitted to the current. 


Il. NICKEL. 


The author has frequently used the battery in the analysis 
of the ores of New Caledonia containing nickel, magnesia, 
and often copper and manganese. The nickel is generally 
determined by precipitation in an ammoniacal liquid, but 
the metal often carries down magnesia at the negative 
pole. This is got rid of by dissolving the deposit in nitric 
acid, expelling the latter by sulphuric acid, and exposing 
the liquid to the current from two elements, which pre- 
cipitates the nickel in a state of purity. 


ZINC. 


(c.) The substance is dissolved in sulphuric or nitric acid, 
and saturated with ammonia, so as to re-dissolve the pre- 
cipitated oxide, and acetic acid is added in excess. The 
solution exposed in the cold to the action of two elements 
gives a very adhesive deposit upon the negative pole, which 
is formed of a cylinder or a sheet of platinum, previously 
tared. 

(d.) An assay of brass may be made in a few hours by this 
means. The liquid, hot, is submitted to the action of a 
single element, when the copper is deposited alone upon the 
negative pole. Ttis is removed, the iron is precipitated in 
the liquid by ammonia, and in the filtrate the zinc is de- 
posited as just described, by two elements. One-tenth of a 


milligrm. is deposited in a few moments. | 


Iv. LEAD. 


(e.) If this metal is alone in a nitric solution it is exposed, 
either cold or hot, to the action of one element. The per- 
oxide cf lead is entirely deposited in a very adhesive layer 
upon the crucible which forms the positive pole. The liquid 
is syphoned off without arresting the current, and replaced 
with water, which is decanted two or three times, and the 
tared crucible is dried at 110° and weighed. Four hundred 
milligrms. are deposited in 5 hours, and 2 grms. in one night. 
The lead from a liquid containing not more than one-fiftieth 
milligrm. may be distinctly seen precipitating upon the sides 
of the crucible. 

(f.) Lead is determined with the same exactitude in 
presence of large proportions of silver, iron, zinc, nickel, 
cobalt, alumina, magnesia, and the alkaline earths and alka- 
lies. The assay of bronzes, alloys ordinarily containing tin, 
copper, and small quantities of zinc, lead, and iron, becomes 
—when based upon the facts pointed out above—a rapid 
operation where three of these metals are determined with- 
out filtrations or evaporations by weighing a sheet of tared 
platinum. The metastannic acid having been separated, the 
copper and the lead are thrown down together by a single 
element, the iron is precipitated by ammonia, and the zinc is 
determined in the filtrate by the aid of two elements. 

The author is at present occupied with the assay of | 
German silver.—Comptes Rendus. 


IRON ELECTROTYPES. 


Tue electrolytic deposit of iron on copper possesses 
hardness equal to steel. The salt generally employed for 
producing the deposit is double sulphate of iron and am- 
moni& The following solution given in the Chemisches 
Centrablatt seems to be more advantageous for this opera- 
tion: Dissolve 155 grains of ferrocyanide of potassium and 


Tuts machine, of which we give an engraving below, has 
only recently been brought out to meet one of the objections 
to steam power in street locomotion, i.e., the great danger 
arising from possible abuse of the great motive force placed 
at the disposal of the driver. 

By means of this apparatus it can be at any time ascer- 
| tained what speed has been run, and if the maximum per- 

mitted has been exceeded the machine will record that fact 
| with strict accuracy upen a paper ribbon, thus: 


| In the above fac-simile of the record the figure 0 denotes 
| stoppage, the + forward, and the — backward motion of 
the vehicle. As the figures represent the actual number of 
yards traveled within 10 seconds, the rate of speed per hour 


can be readily ascertained by dividing any of them by 5. | 


| If, for instance. the maximum speed permitted on a tram- 
way be 10 miles an hour, the above record would show that 


5 
it has been exceeded (F = 3 miles. ) We have mentioned 


that this machine has been made for use on tramways, but 
Messrs. Theiler also make a speed recorder for railways, 
which will in like manner register any speed up to 85 miles 
an hour. 


We will now describe the nature and construction of the 


|apparatus. A is a wheel which has the figures 0, 5, 15, 20, 
125, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, en- 
graved upon its periphery, the wheel being divided into 
20 equidistant spaces for that purpose. This ‘‘ type wheel’ 


is more or less prone to adhere to its own established usage, 
especially if it is of long standing, and this applies as much 
to buffer-blocks as to anything else. ‘‘ Our dog is a good 
dog, he never kills sheep; or if he does, it is the fault of the 
sheep in not keeping out of his way when he is hungry;” 
and so in regard to some obnoxious and antiquated features 
that are still retained in cars, the road manager or car- 
builder will say: ‘‘ We have used this thing twenty years or 
more; it suits us, and where is the use of trying something 
| else, even if it is a little safer or better?” The buffer-blocks, 
or ‘‘man-killers,” as they are sometimes called, are regarded 
by many as a necessary protection to weak draw-bars, and 
that to remove them would involve the expense and trouble 
of providing heavier drawing attachments. For these and 


a 
° 


Fre. 1. 


other reasons that are easily brought to bear against any pro- 
| posed innovation that is likely to interfere with the existing 
| order of things, the general adoption of a uniform system 
of drawing and buffing attachments must necessarily be 
slow, unless it is hastened under the pressure of public 
sentiment, or a concerted movement on the part of leading 
roads by agreeing to reject all cars belonging to other lines 
that are equipped with the dangerous and objectionable 
| buffer-blocks. 
In order to contrast as strongly as possible what is regarded 
| by a majority of car-builders and track-yard men—including 
those connected with the heaviest lines of traffic—as the worst 
form of buffers, with what the same men regard as the safest 
and most desirable, we here give two top-view drawings 
which will sufficiently indicate the difference in their char- 
acter and practical working. 

Fig. 1 is a representative type of the “ original Jacobs” 
man-killer, with square buffer-blocks placed at the ends of a 

iece of timber four feet long, and ready to crush any 

uman anatomy that happens to get between them and the 
corresponding pieces or blocks on the opposite car. The diffi- 
culty and danger of handling the links and pin with such a 
long reach is obvious; and it will also be seen that when cars 
with these attachments get into trains with others having a 
short piece of wood in the center of the sill, they will dove- 
tail together, as it were, and greatly increase the danger of 
coupling. Yet it is claimed by those who use this arrange- 
ment that it never kills anybody, and perhaps it rarely or 
never does in local trains on the home line, where the cars 
are all equipped in the same way, and the men are so accus- 
tomed to it that they only get a hand or an arm injured oc- 
casionally when they are careless enough to be caught. 

Fig. 2 illustrates a simpier and safer method, and one that 
has met with approval upon all roads that have tried it or 
anything like it. A piece of timber called a safety-block, 24 
inches long, 6 inches thick, and 8 inches wide, is bolted to 
the sill over the drawbar, the drawhead projecting 8 inches 


| with a step-by-step motion (as will be presently described), 
|so that one of the twenty engraved characters will always 
| face the hammer C and the intervening paper ribbon P. | 

The hammer C is screwed to the lever /, the latter turning | 
on the pivot c, and having an iron plate or armature N fixed 
to the other extremity. This armature is attracted by the | 
| electro-magnet M, and the hammer consequently strikes | 
against the type wheel whenever an electric current passes | 
| through the magnet M. The paper ribbon P is slowly un- | 
coiled from the reel G, and paid out with each upward mo- 
tion of the hammer. W isa pulley geared to the wheels of 
tne vehicle by an elastic band or cord, and therefore revolv- 
ing at a proportionate speed with those wheels. The con- 
tinuous motion of W is converted into a step-by-step one and 
imparted to the type wheel by a crank and pawldm. In! 
this manner every five yards traveled by the car will turn the 
type wheel for one space, and cause that figure to be pre- 
sented to the hammer and paper which corresponds to the 
distance travelled. The clock is arranged to establish an 
electric circuit through the electro-magnet M and battery 
every ten seconds, thereby causing a powerful attraction of 
the armature N and passing the paper ribbon P against the 
type wheel. As soon ae electric contact is broken again the 
hammer falls back, and in doing so is caused to put the type 
wheel back to zero or starting point 0. By an ingenious 
mechanism the detention of the type wheel while printing 
does not affect the accuracy of the record; thus if all the 
quotations on the paper were summed up, the total would 
always be found to be equal to the actual length of the jour- | 
ney. As the car may travel {5 yards in ten seconds 
before the type wheal can accomplish an entire revolu- 
tion, the highest speed recorded by this machine will be 
5 6 > 
: aa “io = = 19.4 miles an hour, which is more than suffi- 
cient for tramways. Where it is desirable to do so a hand 
is attached to the type wheel A, indicating the highest speed 
attained in the given time on the dial K. 

The clock, being separated from the recorder, may serve 
as a public timepiece in the passenger car, while the recorder 
and the battery may be placed where most convenient or 


ure. 

We believe that this apparatus might be applied to a 
variety of purposes, and recommend those of our readers 
who feel an interest in the subject to inspect the recorder at 
the works of the inventors, M. Theiler & Sons, 86 Canonbury 
road, N. It should above all be very useful on railways, 
both by supplying the companies with a reliable record of 
their engine drivers’ doings, and in cases of accidents, where 
the question of speed is very often all important, furnishing 
that evidence which it is so difficult to extract from some of 
the witnesses. —Hngineering. 


THE DANGERS OF CAR-COUPLING. 
Tue attention which this subject received at the June 


a meeting of the Car-Builders’ Association ought to be pro- | 


ductive of some good results in diminishing the number of 

accidents that occur in the coupling of cars. This, says the 

National Car-Builder, will depend, however, upon the ex- 

tent to which dangerous methods for protecting cars against 

concussion are made to give place to safer ones. Every road 


beyond the face of the block, or 14 inches beyond the sill. 


is mounted on a pivoted axis, and is caused to revolve! Ajlowing each draw-spring an action of 2} inches, there 


would be left a clear space of 23 inches between the sills after 
the springs were exhausted. In this plan the drawing attach- 


ox 


2 


ments are, of course, supposed to be strong enough to resist 
any ordinary concussion, but in case they should break and 
bring the safety blocks together, there would still be a space 
between the sills of 12 inches, making no allowance for nuts 
and washers, which would probably increase the space to 14 
inches, within which any person could comfortably stand who 
worked for small wages and had never had an opportunity for 
getting fat. In this arrangement the safety block is primarily 
what its name imports, a device to protect the men rather 
than the car. The draw-bar and its fastenings are relied upon 
to protect the car, everything, of course, depending upon their 
strength and manner of fastening—points which we do not 
now discuss. 

It will be seen that, with this safety-block, there is under 
ordinary circumstances absolutely mo danger, while, with the 
buffer-blocks or man-!‘''ers, there is always danger. But 
some contend that even if they do put the men a little on 
their guard, they save draw-bars and springs. This is very 
true; but would it not be better to have draw-bars and springs 
strong enough to take care of themselves, and to save the 
car body or floor-framing from a great number of hard, un- 
cushioned blows against the blocks, every one of which tells 
like those of a trip hammer? There are probably more end- 
sills broken by this direct concussion between the blocks 
than there would be of draw-bars and springs, were they as 
strong as they should be. 

The lives of railway employees, and especially of train 
men, are held too cheaply. The frequency of accidents in 
the coupling of cars is areproach to railroad management, 
and a reflection at the same time upon the intelligence of 
this class of employees who are so often the victims of their 
recklessness. he men who couple cars ought to be the best 
judges as to what mechanical expedients are the most ef.- 
fective in diminishing the hazards attending it, and whatever 
methods they can unite in recommending should receive the 


| prompt and favorable consideration of managers. Both men 


and cars should be protected, but every instinct of humanity 
demands that the safety of the former should not be made 
subordinate to the mere preservation of the latter. 


MARBLE cement is made by taking plaster of Paris, soak 
it in a saturated solution of alum ; then bake it in an oven, 
the same as gypsum is baked to make it plaster of Paris, 
after which grind the mixture to powder. It is then used 
as wanted, being mixed up with water like plaster, aad 
applied. 
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MESSRS. DAVID AND WILLIAM HENDERSON & CO., GLASGOW, ENGINEERS, 


THE CLYDE STEAMER LORD OF THE ISLES. 


Tue Clyde has long enjoyed the reputation of possessing 
the finest service of river passenger steamers in the whole | 


world. But concerning the actual construction of these | 


boats little is known outside a select circle. We have much | 
pleasure, therefore, in placing before our readers we 
of probably the fastest river steamer yet built in Scotlan 
The Lord of the Isles was built for the Glasgow and In- 
verary Steamboat Company by Messrs. David and William | 
Henderson & Co., Finnieston, Meadowside, and Partick, 
Glasgow, and made her trial trip on Saturday, June 30th, 
The prime object of her trip was that the Lord of the 
Isles should run her course and verify the time which jt is 
proposed she shall keep at the various stopping places. For 
this purpose she left the Custom House quay at Greenock— 
which is to be her herth during the season—about 8:20, called 
at Prince’s Pier, Kirn, and Dunoon, and then crossed again 


to Wemyss Bay, where she received on board a large party 


from Glasgow. The time occupied by the trip from Wemyss 
Bay was a little under four hours, and the party leaving 
Glasgow by the 8:10 train found themselves at Inverary by 


one o'clock in the afternoon. Shortly after two o'clock the 
Lord of the Isles left Inverary on her homeward voyage. 
Wemyss Bay was reached in time for the 5:50 P. M. train 
to Glasgow, when, after disembarking her freight, she pro- 


| ceeded to Greenock by way of Dunoon and Kirn, and took 


up her station for daily traffic. 

The engines, designed by Mr. H. R. Robson, one of the 
members of the firm of Messrs. David and William Hen- 
derson & Co., will prove a special source of attraction for 
passengers. Enclosed only by a handsome bronzed railing, 
their working is exposed to full view. During the trial trip, 
when coming down Lochfyne, the paddles made forty-six 
revolutions per minute, or a speed, theoretically, of —_ 
one miles an hour; and it is computed that the s actually 
attained was over twenty-four miles an hour. If that can be 
verified, it would make the Lord of the Isles to be the 


ENGINES AND BOILERS OF THE STEAMSHIP LORD OF THE ISLES. 


quickest boat in Great Britain, and certainly one of the 
fastest steamers in the world. However, it is beyond ques- 
tion that her average speed will exceed twenty-four miles an 
hour, which is sufficient to place her in the front rank of Clyde 
river boats. Going up Lochfyne with 20 Ib. less pressure of 
steam than it is intended hereafter to apply, two points, 
roughly estimated at twenty miles apart, were taken as a 
test, and her time for completing the distance was two min- 
utes under the hour. 

The dimensions of the Lord of the Isles are: length be- 
tween perpendiculars, 246 ft. ; breadth of beam, 24 ft. ; depth, 
8 ft. 6in. Fine spacious deck saloons run nearly the whole 
length of the vessel, the promenade deck above being 200 ft. 
long, and encumbered only with a ticket office, and a 
cabin for the use of the captain, placed between the funnels. 
The steering apparatus, in connection with steam steerin 
gear, is on a flying bridge reaching from paddle-box to 4 
dle-box, where also are telegraph apparatus of the most re- 
cent invention for communicating with the engine-room, 
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ENGINES AND BOILERS OF THE STEAMSHIP LORD OF THE ISLES. 


The control of the steamer, therefore, cannot be affected | ctc., racks, electro-plate drinking fountain, mirrors, etc. | and seats about 100 persons at one time. All round the sides 
even when the promenade deck is most crowded with pas- | The first-class ladies’ cabin is aft of the genera] cabin, and | there are spring sofas, covered with dark crimson morocco 
Sengers. is also fitted up with spring sofas, mirrors, etc., with water | leather, while the movable seats are revolving chairs. 
entilators ~ about 9 ft. above promenade deck | closets, lavatories, and al] other conveniences in connection. neral tone of the decoration is light, with floral and 
are fitted up for supp ying ventilation to the dining saloons | The second-class passengers’ cabin is forward of machinery, | foliated ornaments on the panels between and underneath 
below the main dec There are two for the after and one| on the main deck. It is 38 ft. long and 15 ft. wide at the| the windows. On one side of the staircase leading from the 
for the forward saloon. Water-closets, etc., are fitted in the | after end, and is furnished similarly to the first-class cabin. | main deck, at the fore end of after dining saloon, there is 
wings of the dle-boxes. In one of the wings there is a| The galleys are two in number, and on the main deck. The | the steward’s pantry, while the corresponding space on the 
lavatory for the ladies—second-class, All the floors are laid after one, which is solely for the cooking of the passengers’ | opposite side is occupied as the bar; and in connection with 
with encaustic tiles. Steam steering gear of the latest ap-| refreshments, is just abaft the after boiler space, and has a | them there is a lavatory accommodation for gentlemen. The 
proved pattern is fitted in the engine-room, and worked from | hoist by which the food and dishes are conveyed to dining- | forward dining saloon for the use of second-class passengers 
pra bridge. A first-class passengers’ cabin is fitted | room. A patent grill is included in the fittings of this | is 37 feet long, and will accommodate about sixty ns at 
abatt the machinery, on the main deck, and is 47 ft. long | galley. The forward galley is entirely for the use of the | One time, and is fitted up in a similar manner to after cabin. 
ont 16 ft. wide at the fore end. It is furnished with spring|crew. The dining saloons are below the main deck. The | On one side of the staircase leading from the main deck is 
‘as, tables for writing purposes, umbrella, etc., stands, hat, | after one for the use of first-class passengers is 62 ft. long, | the bar and pantry, while on the other is a bar-room and 
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BOILERS AND SHAFT OF THE STEAMSHIP LORD OF THE ISLES, 


lavatory. The floors of neither of these saloons are car- | has becn entirely got over in the Lord of the Isles in the way | city; the velocity depends upon the size of the bubble, in- 


peted, being composed of alternate planks of walnut and 
oak in the after one, and walnut and pitch pine in the for- 
ward one, beautifully polished. 


jshown. On the port shaft is fixed a strap, or blend crank, 


aud on each side of this is bolted a cast-iron segment, so as 
to form a complete eccentric sheave 33) in. diameter. The 


| creasing as the latter increases, and this again depends upon 
| the size of the orifice through which the air enters the 
water. From observations of my own, | find that bubbles 


There is ample accommodation for sailors and firemen at | straps are of wrought iron, with a thin brass liner, which is} issuing from an orifice of one-fourth of an inch diameter 


the fore end of the vessel, also for the first mate and first and 
second engineers, for whom there are separate state rooms. 
The engines of the Lord of the Isles are surface condens- 
ing, with diagonal oscillating cylinders, both piston rods 
connected upon one crank pin. The cylinders are 46 in. 
diameter, 5 ft. 6 in. stroke, revolutions 46 per minute. Im- 
»roved steam-starting gear is fitted. One air and one circu- 
fating pump are driven by an eccentric off the port paddle 
shaft. The wheels are 20 ft. 6 in. diameter over the floats, 
eight floats in each wheel 9 ft. by 3 ft. 3in. The boilers are 
two in number, of the haystack description, one afore and 
one abaft the engines; diameter, 13 ft. 6 in.; height, 14 ft. 
6 in.; four fires in each. The working pressure 5v Ib. steam, 
Each boiler hus two safety valves, fitted with springs, which 
blow-off into waste steam pipes carried to top of funnels, 
also silent steam blow-off safety valves, which are also 
loaded by springs. These valves discharge the steam under 
water, and thereby obviate all noise. Easing gear at the 
starting platform is fitted to all the safety valves. One of 
the most noteworthy features about the machinery is the 
construction of the eccentric for driving the air-pump. It is 
well known that eccentrics are gradually growing in favor 
for this purpose, as the intermediate shaft is not weakened, 
as in the case when a crank is made in it; but large eccen- 
trics are liable to work loose on the shaft. This difficulty 


| loose, between the strap and the sheave. The arrangement 
|is new, and originates with Mr. H. R. Robson. The con- 
| denser has 1,400 brass tubes 8 {t 3 in. long by ? in. diameter, 
| equal to 2,270 square feet. The air-pump is 26 in. diameter 
| by 21 in. stroke; and cold water pump 18 in diameter by 26 in. 
i stroke, double acting; two feed pumps 74 in. diameter by 
12 in. stroke; heating surface in each boiler 2,154 square 
feet, and 551 tubes in each boiler 4 ft. 4 in. long by 24 in. 
diameter.— The Engineer. 


A NEW METHOD OF COMPRESSING AIR. 
By Jos. P. Frizexuu, C. E. Boston. 


Tue memoir of M. Cornet, in the June and July numbers 
of the Journ«l, is a very complete exposition of the diffi- 
culties attending the use of compressed air as a vehicle for 
[the transmission of power. I am glad to avail myself of 
this memoir as an introduction to what follows, since a re- 
ference to it relieves me of the necessity of going into phy- 
sical discussion in pointing out a method of compressing 
air entirely free from the sources of loss arising from the 
development of heat, as well as others inherent in the use of 
mechanism. 
| Bubbles of air rise in still water with a very moderate velo- 


| do not rise faster than 15 inches per seccnd in water of less 
than 20 ft. depth. From depths of 50 ft. the velociiy is less 
than one foot per second. assume in what follows that 
the average velocity in rising from depths of over 50 ft. is 
i ft. per second. This does not apply to great masses of air, 
such as rise when a diver is at work, but to bubbles con- 
trolled in size by suitable orifices. Conversely, air drawn 
into a current of water which moves straight downwards 
| with a velocity of more than 15 in. per second, will be car- 
| ried down and subjected to a pressure corresponding to the 
depth attained. At the depth corresponding to the desired 
ressure, suppose the channel to take a horizontal direction. 
he air will here, in course of few seconds, rise to the top, 
and if it communicates at the summit with a suitable 
| chamber, the air will enter it and accumulate under the de- 
| sired pressure. 
These considerations indicate the mode of transforming the 
| power of a waterfall into compressed air, by the arrangement 
suggested in Figs. 1 and 2. The waterfall is supposed, as almost 
always occurs, to overlie a solid rock. At a point above 
the dam a vertical shaft is sunk to a depth corresponding to 
|the pressure required. Tor a pressure of 100 Ibs. per square 
|inch the clear depth would be 231 ft. Thence a horizontal 
| tunnel] extends to a point below the dam, meeting another 
| vertical shaft which reaches to the surface. The top of the 
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tunnel is not exactly horizontal, but rises slightly from both 
ends toward the middle, at which point a chamber of sufti- 
cient capacity is excavated in the rock, whence the air is 
drawn off through a pipe. The whole forms thus an in- 
verted siphon, through which the water flows with a velo- 
city depending on the effective head. The length of 
the tunnel will be controlled by the necessity of placing 
the entrance to the chamber far enough from the de- 
scending branch to admit of the complete escape of the air 
bubbles. 

The effective head will depend on the quantity of air car- 
ried by the descending branch. This can be regulated at 
will, and furnishes the means of controlling the velocity. 

Fig. 2 shows the method proposed for inducing the air 
bubbles into the descending column, though it is probable 
that a simpler method would disclose itself in the practical 
operation of the apparatus. 

The entrance to the vertical shaft is surrounded by a bulk- 
head of masonry. Over this bulkhead the water is led in a 
covered channel whose bottom rises alittle above the highest 
level of the waterin the pond, formingasiphon. The arched 
space below the siphon and above the masonry forms an 
accessible gallery, drained by a pipe which discharges below 
the dam. This gallery contains the cocks for regulating the 


but this is not so. By asuitable enlargement of the dis- 
charging end of a submerged channel, a velocity can be ob- 
tained, much greater than that due the apparent head. The 
momentum of the water, as its velocity diminishes, is em- 
ployed in diminishing the pressure of the ascending column, 


and thus increasing the effective head. Mr. Francis, in| 


this manner, obtained a velocity of 10 ft. per second with 
an apparent head of only 0°3 ft. We will allow 0-4 ft. 
for initial velocity, Putting the several losses together, 


we have 
Loss due to friction in descending shaft....... 0°478 ft. 


initial velocity. ...... 
“slip, being of the remaining head, 0°880 
which is about 21 per cent. 

Again, suppose the fall to be 3 ft., and other condi- 
tions the same as before. We should probably find it advi- 
sable to reduce the velocity to, say, 5 ft. per second in the 
descending shaft The losses from friction, bends, etc., 
being nearly as the square of the velocity, would be about 
one-fourth of the above, viz.... ... .......... 0°30 ft. 

Loss due to slip, of 2°7...... 0°54 


| which is about 28 per cent. 

A fall of 2 ft. could be utilized with a loss of not over 40 
per cent. Fora fall higher than 10 ft. we could expect a 
| higher degree of cconomy. Witha fall of 20 ft., for in- 
stance, the computed losses are 15°4 per cent. For practical 
purposes it would of course require extended calculations to 
find the most economical pressure of air and velocity of water 
| for any given case. 
| We may affirm, then, that, so far as our knowledge of 
| hydraulics enables us to foresee the working of this ap- 
paratus, it will, on falls of 8 ft. and upwards, convert 70 to 


|85 per cent. of the absolute power of the water into com- | 


| pressed air, at a tension of 100 lbs. per square inch. This 
| transformation, by existing methods, involves the following 
losses : 

1. An average loss of } in the water-wheels. 

2. A loss of at least 4 in operating the mechanism of the 
air-compressor. 


Fie. 1. | 3. Of the power actually employed in compressing the air 


admission of air. They are A on the descending branch of 
the siphon channel, where its direction is nearly vertical. 
At this point the pressure within the siphon is less than that 
of the external air, and the latter will flow in through any 
opening; even should the external water rise as high as the top 
of the gallery, the internal pressure will be negative at A. 
This is evident from the fact that the flow does not take 
place by the direct action of gravity, but by the excess of 
the atmospheric pressure over that in the channel near the 
entrance. Were the entrance to the siphon closed by a 
gate, the pressure inside would be less than that of the atmos- 
phere to a point as low as the surface of the water below the 
dam. It is apparent that the siphon channel extends en- 
tirely around the vertical shaft, except at one point, where 
it is interrupted by an entrance to the gallery. It is pro- 
vided with a pump, worked by air from the chamber, to 
produce the vacuum when required, and remove, from time 
to time, the small quantity of air eliminated from the water. 
By allowing the air to enter the summit of the siphon, the 
flow may be suspended at will. 

We have here a mode of compressing air entirely free from 
the difficulty which forms the subject of M. Cornet’s 
memoir. The temperature of a minute bubble of air en- 
closed in a mass of water during the entire period of com- 
pression, which, in the case assumed, will last as much as 
24 seconds, cannot rise to any serious extent. Let us en- 
deavor to ascertain approximately what the losses of power 
would be by this method, or, by how much the power 


stored up in the form of compressed air would fall short of | 
the absolute power expended. We will assume, as above, | 
that the air is to be compressed to a tension of 100 Ibs. per 
square inch above the atmosphere. The descending shaft 
10 ft. diameter, square in section, and lined smooth with | 
plank. The remainder of the passage 20 ft. diameter, un- | 
lined. The fall, 10 ft. The most important loss will be one | 
analogous to what occurs in the slipping of a belt. The} 
descending column may be likened to the tight side of a belt; | 
the ascending, to the loose side. The upward movement-of | 
the air with reference to the water is analogous to the slip- 
ping of the belt with reference to its drum. This slip would 
be, on an average, about one foot per second, which suggests 
the propriety of employing a pretty high velocity in the 
descending shaft. A slip of one foot per second, in a belt | 
moving three feet per second, involves a loss of 33 per 
eent. jof the power, while the same slip, in a belt moving 
10 ft. per second, implies a loss of only 10 per cent. 

The loss of head in a channel 230 ft. long, 10 ft. diameter, 
with a velocity of 10 ft. per second, would be, according to 
Darcy and Bazin’s experiments on channels lined with wood, 
.478 ft. Nearly the same result is obtained by Darcy's 
formula for cast iron pipes coated with bitumen. The Joss 
in the remainder of the channel assumed, 400 ft. long, 20 ft. 
diameter, would be but 0.078 ft. The loss due to the several 
bends would be, by Weisbach’s formula, 0-239 ft. It would 
appear necessary, at first sight, to allow the head due toa 
velocity of 10 ft. per second in addition to the preceding, 


, pieces of wood are made a little thicker at the tips so that the 


| at 100 Ibs., + is lost, according to M. Cornet’s calculations, in 
overcoming the resistance due to the development of heat. 
We have, therefore, for the part of the power actually re- 
alized in the form of compressed air, $ of 73 of $ = SA, ora 
little less than 4. 

A comparison of the cost of this system, with that of the 
water-wheels, canals, races, and mechanism for accomplish- 
ing the same work, will show a result no less strikingly in 
its favor, not to mention its applicability to falls too low to 
be worth improving by the ordinary methods. 

Its applicability to the much discussed problem of utiliz- 
ing the tidal power will be at once apparent. 

The loss of power, due to the disappearance of heat during 
expansion inthe air engine, attaches to this method, as to 
others. M. Cornet’s method of dealing with this difficulty, 


by the injection of water in the form of spray, would un- | 


| serew can be made accurately. We have seen several of the 
patterns made on this principle by Mr. Osten, all of which 
were very correctly made. Any ordinary mechanic can 
make one, as it takes no scientific knowledge to prepare 
plans and drawings before the patternmakers take hold of 
the work.—Mining aud Seientific Press. 


PNEUMATIC ROCK-BORING MACHINERY. 


Ar the Blanzy Collieries, Montceau-les-Mines, France, air- 
compressing apparatus is employed for the purpose of run- 
ning rock-boring machines and underground locomotives. 
One building contains a Blanzy and Sommeiller compressor, 
another a Blanzy compressor, the three machines affording 
850-horse power. The air for the rock-boring machines is 
compressed to a tension of three atmospheres, or 45 Ibs. per 
square inch, and is conveyed in pipes from the receiver to 
galleries 150 fms. below the surface. Twelve Darlington 
— machines are employed in driving levels and sinking 
shafts. 


BLANZY COMPRESSOR, 


This compressor is formed of two hcrizontal cylinders 
placed at the end of two steam cylinders. The absorption 
of heat occuring during the compression of the air is effected 
by means of water circulating between the air cylinder. A 
(Fig. 2), and an outer cylinder, L, and also by means of a 
spray jet of water, D, forced directly into the compressing 
cylinder. The inlet valves, E and E’, as well as the outlet 
vaives, F, F’, are in the cylinder covers. Cold water is 
passed into the annular space between the air and jacket 
cylinders by means of the pipe, G, and discharged by the 
| pipe, H. ‘The principal dimensions of this compressor are: 


| Steam cylinders. Compressor cylinders. 


Diameter of piston........ rea 21 7-10 in, 
| Length of stroke........... . 68 im... ... 68 in. 
Area of valve { Admission valve............- 59 sq. in. 
opening. / Delivery valve..... 
Number of revolutions per minute ........-. 25 
Speed of piston per second .......... 4.37 ft. 


The volume of air compressed to 45 lbs. per square inch, 

at 25 revolutions per minute, is theoretically 450 cubic feet, 

| or practically 350 cubic feet, equal to 80 per cent of the 
former. 


| MINERA COMPRESSOR. 


| At the Minera Mines, North Wales, a twin-cylinder direct- 
acting compressor is employed. The steam and air cylinders 
| are each 10 in. diameter; length of stroke, 30 in.; weight of 
fly-wheel, 60 cwts. The inlet valves in the air cylinders are 
of leather, stiffened by means of iron plates. Outside of 
cach cover is a hopper-sbaped receptacle, into which water 
is discharged and regulated by means of cocks. The 
' minimum speed of the engine is 7 strokes per minute, maxi- 
| mum speed 45 strokes, or 225 ft. per minute. Ata speed of 
20 strokes per minute the theoretical quantity of air com- 
| pressed to a pressure of 45 Ibs. per inch is 17 #-10 cubic feet, 
‘or, taking the actual result at 80 per cent, the volume is 
| reduced to 13 8-10 cubic feet per minute. To regulate this 
| engine when the rock borers are at work a weighted valve is 
| placed between the air receiver and the steam throttle valve, 
which closes the latter when the pressure of air in the re- 


doubtedly be preferable in mines. In factories, a jet of high| ceiver exceeds the dead weight of the former. 


pressure stream would probably be preferable. 

In factories, this difficulty is much more than counter- 
balanced by the advantage offered for the economical em- 
ployment of heat. 1,000 horse power in the form of com- 
pressed air may be increased to 1,400 by raising the temper- 
ature of the air 200° F. The 400 additional horse power 
is secured at an expense not exceeding 4, lb. coal per hour, 
pe horse power.—Franklin Journad. 


MAKING PROPELLER PATTERNS. 

We give herewith an illustration of a new method of 
making patterns for propellers, so as to get a turn screw by 
mechanical means, without the necessity of calculation and 
drafts. The method was designed by Mr. Otto Osten, a 
mechanic of San Francisco. As shown in the engraving, a 
number of pieces of wood are planed to the same size, and 


placed on a piece of iron threaded on its upper end, so that 
a nut may clamp them together. They are then spread out 
to the required pitch and marked on both ends with a pair 
of compasses. All the wood outside the marks is then taken 
off. The pieces are smoothed up, clamped and glued to- 
gether, and the pattern is made. After being clamped the 
pattern is narrowed at the bub and rounded at the tips to} 
make it neater. 


This gives all the curves true with no guess work, as is too | 
often the case with the method in vogue. It ought to re- | 
duce the cost of propellers, as the pattern is so simply made. 
Propeller patterns are the most difficult jobs to do around a} 
foundry; a true screw is difficult to make, and then they | 
are not always sure of being correct. 

After the pattern is made, before it is glued together, the 
purchaser may examine and see if the pitch suits him; or he 
can set the pieces of wood before the pattern is made and | 
get exactly the pitch he wants. Where it is desired to have 
the propeller curve inwards at the tip to prevent slip, the | 


At the Portskewet tunnel, near Chepstow, where a head- 
ing is already driven a considerable distance under the 
Severn, a vertical compressor is employed. The cylinder is 
13} in. diameter, stroke 17 in. long. Speed required for 
running two boring machines 60 strokes per minute. Com- 
pression of air necessary for working two borers effectively 
60 lbs. per inch. The volume of the cylinder multiplied b 
the number of strokes is 158 cubic feet per minute, and this 


| sum divided by four atmospheres gives 39} cubic feet, or 19 


cubic feet per pe machine. As, however, the volume 
of air compressed will probably not be more than 70 per cent 
of the theoretical result, the cubic feet of air compressed to 
60 Ibs. per inch is (19°75 x 0°70) 8 8-10 cubic feet per borer 
per minute. 

The compressor employed at the Maesteg tunnel, near 
Bridgend, consists of two vertical single-acting air cylinders, 
each 30 in. diameter and 24 in. stroke. These cylinders are 
driven by a pair of 12-in. cylinder horizontal engines, 24 in. 
stroke, making 120 revolutions per minute, consequently the 
intermediate gearing between the engines and compressor is 
proportioned so as to make 1 stroke in the compressor cylin- 
ders for 5 strokes in the steam cylinders. The theoretical 
contents of the stroke made in the air cylinder is 10,848 
cubic inches, or for the two cylinders 21,696 cubic inches. 
As the number of strokes is 24 per minute, it follows that 301 
cubic feet of air is available for compression; taking the 


| actual result at 70 per cent, and four atmospheres for the com- 


301 x 0°70 
pression, it follows that two borers consumes ( ant aoe 
52 feet of compressed air, or 26 cubic feet per machine. 

At Cwmbrain, where two of McKean’s 3-inch cylinder 
boring machines have been employed in driving a heading, 
the compressing machinery consists of a horizontal steam 
engine, driving three single-acting air cylinders. Diameter 
of steam cylinders, 12 in.; length of stroke, 12 in.; speed, 
80 revolutions, or 160 ft. per minute. In order to drive two 
of McKean’s 4-inch cylinder drills together, it is intended to 
supplement the compressing machinery referred to by a 
steam cylinder 20 in. diameter and 3 ft. stroke, in connection 
with an air cylinder 18 in. diameter and 30 in. stroke.— 
Joun tn Mining Journal. 


Sreet Cuvurcn Beiis.—The Times says 
bably the first steel bell ever cast now hangs in the be fry 
of the Presbyterian church in that borough. This bell was 
cast in the Bessemer works of the Bethlehem Iron Company, 


| and weighs but 58 lbs. Its tone is clear and pleasaat. 
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MEETING OF THE BRITISH ASSOCIATION AT | same sounds, electrical machines would give sparks, and 


PLYMOUTH. 


Tus forty-seventh meeting of the British Association was 
opened on Aug. 15, 1877, under the Presidency of Professor 
Allen Thomson, of Glasgow. The subject of the President's 
address was 


‘(THE DEVELOPMENT OF THE FORMS OF ANIMAL LIFE,” 


special attention being given to the structure and develop- 
ment of the embryo, For his researches in this department 
of biology Prof. Thomson was distinguished many years 
ago. and in his address, says the Academy, he carried the 
history of embryology down to the present time. 

vantage in having a specialist for president lies in the 
thorough treatment which his subject receives; but it may 
result in an address somewhat technical for general hearers, 
and more adapted for a sectional lecture. To that portion 
of the audience little versed in biological research, the earlier 
part of the address, in which the change which has passed 
over scientific thought in England during the last 50 years 
was traced to its source in the promulgation of the theories 
of evolution and the more truthful observation of nature, 
was doubtless of most interest. The science of the develop- 


The ad- | 


ment of living beings is indeed almost wholly the growth of | 


the last half-century. Its great present importance is con- 
sidered by Prof. Thomson to lie in its relation to the evolu- 
tion hypothesis, and it was in this aspect especially that he 
treate 
sis, he is yet inclined, with our present knowledge, to sus- 
nd all theory as to the ultimate origin of life on earth. 
Hence, the address contained no bold speculation in that 
direction, consisting mainly of a lucid outline of the forma- 
tion of the reproductive germ, while the processes of plants 
were but very briefly indicated. A tribute of acknowledg- 
ment of the late Prof. Von Baer, as the originator of animal 
physiology as a science, prefaced the main subject, in which, 
without being in any sense a historical account, the earlier 
observations of Wolf, Pander, Bischoff, Remak, and Koelli- 
ker were compared with the more recent researches of E. 
van Beneden, Hartwig, Hiickel, Kowalevsky and others, in 
a continuous narrative of the phenomena presented by the 
animal ovum and embryo. These Prof. Thomson showed to 
be ali more or less closely related by a chain of similarity of 
a very marked and unmistakable character, and in their 
simplest forms to be apparently identical. He states that: 

“In the lower grades of animal and vegetable life they are 
so similar as to pass, by insensible gradations, into each 
other; and in the higher forms, while they diverge most 
widely in some of their aspects in the bodies belonging to 
the two great kingdoms of organic nature, and in the larger 
groups distinguishable within each of them, yet it is still 
possible from the fundamental similarity of the phenomena to 
trace in the transitional forms of all their varieties one great 
general plan of organization.” 

From this he is led to conclude that it is ‘‘ no exaggerated 
representation of the present state of our knowledge to say 
that the ontogenetic development of the individual in the 
higher animals repeats in its more general character, and in 
many of its specific phenomena, the phytogenetic develop- 
ment of the race. If we admit the progressive nature of the 
changes of development, their similarity in different groups, 
and their common character in all animals, we can scarcely 
refuse to recognize the possibility of continuous derivation 
in the history of their origin.” It was long ago a crude 
notion that the human embryo passed in the course of its 
development through successive stages, each equivalent to 
the permanent condition of inferior groups of animals. 
Under the teaching of the modern school of evolutionists, 


we now see this vague idea take a definite scientific shape | 


and a vastly increased significance. 


THE RELATIONS BETWEEN MATHEMATICS AND 
PHYSICS. 


Tue address of Prof. G. ©. Foster, F.R.S., in Section A, 
was mainly devoted to pointing out the intimate relations ex- 
isting between the two great groups of sciences discussed 
under the names Mathematics and Physics. After alluding 
to the importance and value of full and accurate reports of 
scientific progress, which Prof. Foster said it was impossible 
that one man could nowadays undertake to write for more 
than one branch of science, he proceeded to point out that 
the intimate connection between mathematics and physics 
arose from the fact that all knowledge of physical phenom- 
ena is based upon measurements—that is, upon the discovery 
of relations of number, quantity, and position of the same 
kind as those which form the subject matter of mathematics. 
The principle is that in the investigation of the causes of 

hysical phenomena, or, in other words, of the connection 

tween these phenomena and the conditions under which 
they occur, the really decisive guidance is afforded by the 
study of their measurable aspects. The consequence is that 
from the very outset of his investigations the physicist has to 
rely constantly on the aid of the mathematician, for even in 
the simplest cases the direct results of his measuring opera- 
tions are entirely without meaning until they have been sub- 
mitted to more or less cf mathematical discussion. And 
when in this way some interpretation of the experimental re- 
sults has been arrived at, and it has been proved that two or 
more physical quantities stand in a definite relation to each 
other, the mathematician is very often able to infer, from the 
existence of this relation, that the quantities in question also 
fuifill some other relation that was previously unsuspected. 
Thus when Coulomb, combining the functions of experimen- 
talist and mathematician, had discovered the law of the force 
exerted between two particles of electricity, it became a purely 
mathematical problem, not requiring any further experiment, 
to ascertain how electricitv is distributed upon a charged 
conductor, and this problem has been solved by mathematics 
in several cases, It thus happens that a very large part of 
our knowledge of physics is due in the first instance to the 
mathematical discussion of previous results, and is experi- 
mental only in the second, or perhaps still more remote, de- 


It appears, said Prof. Foster, not only that mathematical 
investigations have aided at every step whereby the present 
stage in the development of a knowledge of physics has been 
reached, but that mathematics has cominnalty entered more 
and more into the very substance of physics. 

Another way of convincing ourselves how largely this 
process has gone on would be to try to conceive the effect of 
some intellectual catastrophe, supposing such a thing is pos- 
sible, whereby all knowledge of mathematics would be 
swept away from men’s minds. Would it not be thatthe de- 

ure of mathematics would be the destruction of physics? 
bjective - phenomena would, indeed, remain as the 
are now, but physical science would cease to exist. e 


should no doubt see the same colors on looking into 4 spec- 


it. A complete opponent of the doctrine of abiogene- | 


| galvanometer needles would be deflected; but all these things 
| would have lost their meaning; they would be but as the dry 
bones—the digjecta membra—of what is now a living and | 
growing science. To follow this conception further, and to 
try to image to ourselves in some detail what would be the 
kind of knowledge of physics which would remain possible, 
| supposing all mathematical ideas to be blotted out, would be 
extremely interesting, but it would lead us directly into a 
| dim and entangled region where the subjective seems to be 
always passing itself off for the objective, and where I at 
least could not attempt to lead the way, gladly as I would 
follow any one who could show where a firm footing is to 
be found. But without venturing to do more than look 
from a safe distance over the peculiar ground, we may see 
clearly enough that mathematics is the connective tissue of 
physics, binding what would else be merely a list of de- 
tached observations into an organized body of science. 

In Prof. Foster’s opinion, however, it would be a very se- 
rious misconception to suppose that on this account an 
elaborate apparatus of technical mathematics is in general 
needful for the proper presentation of physical truths. The 
ladders and ropes of formule are no doubt often essential 
during the building up of a newly discovered physical prin- 
ciple, but the more thoroughly the building is finished, the 
more completely will these signs that it is still in progress 
be cleared away, and easy ascents be provided to all parts of 
the edifice. 

Alluding to the reaction of physics, in promoting the ad- 
vancement of mathematics, the President said: The way in 
which physics react, so as to promote the advancement of 
a Saemeietioe of mathematics, finds in many respects a close 
parallel in the influence exerted by the practical industrial 
arts on the progress of physics. This influence shows itself 
very distinctly—first, in the new conceptions and new points 
of view which practical pursuits supply to scientific phys- 


lies; and, secondly, inthe new subjects and opportunities 


| nized cause.” 


which they offer for physical investigation. A very remark- 
able and important example of the former kind of influence 
is afforded by the idea of Work and the correlative one of 
Energy. These ideas, which have been found to havea 
most far-reaching significance, and have exerted a trans- 
forming effect upon every branch of physics, owe their re- 
cognition, not to the spontaneous growth of science, but to 
their having been forced on the attention of physicists by 
the cultivators of practical mechanics. 

Prof. Foster subsequently spoke of the recurrence of 
“« discrepancies,” and termed them the ‘‘ finger-posts point- 
ing to new discoveries,” warning his hearers against the | 
danger of attributing anomalous results to ‘‘ the unavoidable | 
errors of observation.” ‘‘ Two classes of expertments are 
safe from falling into this danger. They are first, rd, 
who, the first time they observe anything that is not pro- 
| vided for in their text books, conclude that the law of grav- 
itation ought to be reconsidered. Secondly, there are those 
who, with scrupulous care, take account of all the condi- | 
tions which are known to be able to affect the phenomena 
they are investigating, and are thus able to say, with well 
founded confidence, when they meet with some unforeseen 
result, that it must indicate the operation of some unrecog- 


THE PROGRESS OF CHEMISTRY. 


Pror. Anew, F.R.S., president of Section B, did not at- 
tempt to review the progress of chemistry, but after a few 
introductory sentences, and some remarks on the position of 
the chemist as a scientific investigator, he gave an account | 
| of the progress of the iron and steel manufacture. 


| IMPROVEMENT IN STEEL MAKING, 


| against the enormous 
| be secured by proportionately large additions to the stupend- 


In the great development which steel manufacture has re- 
ceived within the last few years one most prominent feature 
has been the production, with precision, upon a large scale, 
of steel of desired characteristics, in regard to hardness, etc., 
by first adding to fluid cast iron of known composition the 
requisite proportion of arich iron ore(with or without the 
addition of scrap iron), to effect a reduction of the carbon to 
the desired amount, concurrent with a refining of the metal 
by the oxidizing action of the ore, and then giving to the re- 
sulting steel the desired special qualities by the addition of 
suitable proportions of iron compound of known composition, 
rich in manganese and carbon (spiegeleisen and the similar 
product called ferro-manganese). The germ of this system 
of producing steel varieties of predetermined characteristics 
exists in crucible processes like that of Uchatius, which 
have been in more or less extensive use for many years past, 
but it is to such invaluable arrangements as are most promi- | 
nently represented by the Siemens-Martin furnace—wherein | 
several tons of metal may be fused and maintained at a very | 
high temperature with as little liability to change from causes 
not under control, as if the operation were conducted in a 
crucible—that we are indebted for the very great expansion 
which the direct application of the analytical chemist’s 
labors to the development of the steel industry is now re- 
ceiving. 

The production of steel upon the open hearth, to the elab- 
oration of which Dr. Siemens has so largely contributed 
since he first established the process at Liandore in 1868, | 
has, in fact, become assimilated in simplicity of character 
and precision of results to a laboratory operation, and may 
be justly regarded as a triumph of the successful application 
of chemical principles and of the power of guidance and 
control afforded by utilizing analytical research, to the at- 
tainment of prescribed results upon a stupendous scale, with 
an accuracy approaching that which the experienced chem- 
ical operator securesin the laboratory upon a small scale, 
under conditions which he can completely control. The pro- 
duction of steel by a large number of small separate opera- 
tions in pots has become supplanted with great advantage by 
the Siemens-Martin system of working at some of our lar- 
gest establishments at Sheffield; this system has also secured 
a footing at highly renowned continental works, which are | 
formidable competitors with us in the manufacture of steel, 
such as those of Essen, Creusot, and Terre Noire. The suc- 
cess in this direction which appears to have attended the ad- 
dition of silicon,in combination witb iron and manganese, 
to the steel before casting, in preventing the formation of 
so-called dlow holes, and in contributing at the same time to 
the production of the particular character of steel required, 
bids fair to be of special importance in connection with the 
application of steel to the production of projectiles for use 
against armor plates, as affording ready and comparatively 
very economical means of insuring the production of per- 
fectly sound castings, which in compactness of structure will, 
it is asserted, compete successfully with carefully forged 
castings, and even with the magnificent material which 
Whitworth produces by submitting the fluid metal to pow- 


troscope or polariscope, vibrating strings would produce the! erful pressure. 


S80FT STEEL ¢%. WROUGHT IRON. 


A few experiments made in the early days of the applica- 
tion of armoring to ships and forts appeared to demonstrate 
on the one hand that steel was quite incapable of competing 
with malleable iron of even very moderate quality asa ma- 
terial for armor plates, and, on the other hand, that the pen- 
etrative power of projectiles made of chilled iron upon the 
Palliser system could not be surpassed or even attained with 
any degree of certainty by projectiles of steel produced at 
comparatively very great cost. But some recent results ob- 
tained on the Continent, and especially in the course of the 
important experiments instituted by the Italian Govern- 
ment at Spezzia, have afforded decisive indications that steel, 
the application of which to the construction of ordnance has 
since that time been very greatly extended, may now be 
looked to hopefully as capable of affording greater protection 
rojectiles of the present day than can 


ous iron armoring of the most modern of the ironclads, and 
also as applicable, at a cost very moderate when compared 
with that of ten years ago, to the production of projectiles 
of large dimensions, superior in point of penetrative power 
and of uniformity in this respect to those of chilled iron, 
the difficulties in the production of which are very greatly 
increased by the formidable increase which has lately been 
made in their size. Promising results have also quite re- 
cently been obtained at Shoeburyness with a new system of 
applying steel in conjunction with malleable iron, by which 
a perfect union of the two materials at one of their surfaces 
is effected by the aid of heat. The superiority of soft and 
very homogeneous steel over wrought iron of the best qual- 
ity in regard to lightness, combined with strength and 
toughness, are leading to its very advantageous employment 
in the construction of a particular class of vessels for the 
navy; and the perfect confidence which can be placed in the 
uniformity in structure and strength of steel of such char- 
acter as is produced by the Whitworth system of manufac- 
ture has greatly facilitated the production of air-chambers of 
small weight, but capable of being quite safely charged with 
sufficient air, under a pressure of 1,000Ib, on the square 
inch, to carry the Whitehead torpedo through water to a 
distance of 1,000 yards in little more than a minute and a 
half 


The remainder of Professor Abel’s address was devoted to 
the progress of invention in connection with explosives, and 
to the recent snovements, as regards the endowment of re- 
search, of the Chemical Society, the Government, and the 
City companies. 


DEEP SEA MOLLUSCA. 


Tue address in Section D, delivered by the President, Dr. 
J. Gwyn Jeffreys, was devoted to the special subject of the 
deep sea mollusca. The historical part of the subject has 
been fully treated by Dr. G. C. Wallich in his ‘‘ North 
Atlantic Seabed,” 1862; by Professor Prestwich in his Presi- 
dential Address to the Geological Society of London in 1871; 
and by Professor Sir Wyville Thomson in his ‘‘ Depths of 
the Sea,” 1873. By the term ‘‘ deep sea” 1 do not mean the 
zone which the late Professor Edward Forbes called the 
eighth, and which he supposed to be the lowest and the 
limit of habitability, in his elaborate and excellent report on 
the gean Invertebrata, published by the association in 
1844. That zone comprised the depths lying between 105 
and 230 fathoms. Nor would I refer to it the “deep sea” 
zone which I defined in the introduction to my work on 
‘ British Conchology,” 1862; this applied to the British seas 
only, and extended to the ‘‘line of soundings,” being about 
100 fathoms. Since that time the exploring expeditions in 
H. M. steamships Lightning, Porcupine, Challenger, and 
Valorous, as well as the Norwegian frigate Voringen, have 
shown that mollusca inhabit the greatest depths that have 
been examined, and that life is not less abundant and varied 
in the abysses of the ocean than it is in the shallowest water. 
Instead of 300 fathoms or 1,800 ft., which Forbes assumed to 
be the extreme boundary of submarine life, we must now take 
3,000 fathoms or 18,000 ft., and even much lower depths. It 
may be well to distinguish two zones of depth exceeding 
that which I have termed ‘the line of soundings;” and I 
would propose the name ‘‘ abyssal” for depths between 100 
and 1,000 fathoms, and ‘‘ benthal ” (from the Homeric word 
Bev6o3, signifying the depths of the sea) for depths of 1,000 
fathoms and more. 

The first knowledge that I had of the mollusca from the 
lowest or ‘‘ benthal ” zone I owe to Dr. Wallich, who kindly 


|gave me a few small shelJs which he got in a sounding of 


1,622 fathoms in N. lat. 55° 36’, W. long. 54° 33’, off the 
coast of Labrador, during his cruise in H. M. steamship 
Bulldog, in 1860. 

Dr. Gwyn Jeffreys then gave a list of the deep sea mol- 


|lusca, dredged by him in the Valorous, from depths exceed- 


ing 1,000 fathoms, and, referring to the cretaceous-mollusca, 
said that a glance at the chalk mcllusca ought to convince 
any conchologist that all these genera (a long list is given) 
were comparatively shallow-water forms, whereas, ‘‘ misled 
by the apparent resemblance of Mediterranean and Atlantic 
ooze to the ancient chalk, geologists have been accustomed 
to consider the chalk fauna as having lived in deep water.” 


EVOLUTION A PRODUCT OF IMAGINATION. 


Dr. Gwyn Jeffrey’s conclusions are thus stated: ‘‘I cannot 
identify a single species of the cretaceous mollusca as now 
living or recent. All of them are evidently tropical forms. 
This question of identity depends, however, on the capabil- 
ity of hereditary persistence which some species possess; and 
although a certain degree of modification may be caused by 
an alteration of conditions in the course of incalculable 
ages, our knowledge is not sufficient to enable us to do more 


| than vaguely speculate, and surely not to take for granted 


the transmutation of species. We have no proof of anything 
of the kind. Devolution, or succession, appears to be the 
law of nature; evolution (in its modern interpretation) may 
be regarded as the product of human imagination. I am not 
a believer in the fixity of species, nor in their periodical ex- 
tinction and replacement by other species. The notorious 
imperfection of the geological record ought to warn us 
against such hasty theorization. We cannot conceive the 
extent of this imperfection. Not merely are our means of 
geological information restricted to those outer layers of 
the earth which are within our sight, but nearly three fourths 
of its surface are inaccessible to us, so long as they are cov- 
ered by the sea. Were this not the case, we might have 


| some chance of discovering a few of the missing links which 


would connect the former with the existing fauna and flora. 
It is impossible even to guess what strata underlie the bot- 
tom of the ocean, or when the latter attained its present po- 
sition relatively to that of the land. The materials of the 
sea-bed have been used over and over again in the formation 
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of the earth’s crust. ‘Omnia mutantur, nihil interit;” and 
the future history of our globe will, to the end of time, re- 
peat the past. 

There is also the difficult problem of submarine light evi- 
denced by the facts of deep sea animals having conspicuous 
and well formed eyes, and of the shells of deep sea mollusca 
being sometimes colored, which is yet unsolved. Much more 
remains to be done; and probably many generations, nay, 
centuries, must elapse before the very interesting subject 
which I have now ventured to submit to your consideration 
will be mastered or thoroughly understood in all its varied 
aspects. Let us then confess our ignorance, and conclude in 
the sublime words of the Psalmist: ‘Thy way is in the sea, 
and Thy path in the great waters, and Thy footsteps are not 
known.’ ” 


NEW METHOD OF CALCULATING THE DURATION 
OF GEOLOGICAL PERIODS. 


Tur Rev. Prof. 8. Haughton read a peper, in which he 
said the problem had two sides—in the first place, it was a 
mathematical problem possessing very great interest from its 


continent whose geological riod was more distinctly 
marked than that of Asia and Europe—viz., by the nummu- 
litic limestone, and he therefore selected that to illustrate his 
theory. Omitting the details of the process, the conclusion to 
which he arrived was that such a disturbance of the axis of 
figure as was produced by the ‘* manufacture” of Asia and 
Europe would give a period of 640,000 years, or within a 
million of years, allowing for errors of coefficients and cor- 
| rections of data. Of course that would be a million of years 
plus z, an unknown quantity—the age of the nummulitic 
limestone, which geologists might say was a very large 
quantity. The discussion was opened by Sir William Thom- 
son, who said he had no doubt the professor’s figures repre- 
sented, within very wide limits, the time that would be taken 
to reduce the disturbance to a point at which it would be 
imperceptible to astronomers. ut if not absolutely express- 
ing dissent, he must put in a moderate protest against allow- 
ing too much weight to his inferences. It was a question to 
what degree the change at the upheaval of the nummulitic 
limestone was sudden. If sudden, say within a year, the 
effect no doubt would closely correspond to fessor 


litic limestone, the utmost it would do would be to measure 
the time between the elevation of beds already formed in the 
bottom of the sea and the present day. Another difficulty 
was that, although there might be elevation of this kind dis- 
turbing the equilibrium in one direction, there might be 
others succeeding in the same or other directions which 
would either neutralize or increase their effects. Sir William 
Thomson referred to evidences of glacial action in India. 
Astronomers, he said, were willing to allow any amount of 
change in the earth’s axis if the geologists would find the 
requisite change in the distribution of the solid matter ot the 
earth to account for it. Professor Haughton, in replying, 
reminded them that his problem was one of pure mathemat- 
ics. He had supposed that a continent suddenly raised from 
below the ocean would produce such and such a result. He 
| did not suppose that Nature acted in that way, but that she 
| acted in a way equivalent to it. So that if the change took 
| place bit by bit, he had only to express the result in a differ- 

ent form, and to say that the continent of Europe and Asia 
| took about 600,000 years to form. He felt that there were 
| serious objections to the cut and dried explanation of change 


ORNAMENTAL ARM-CHAIR, BY C. SCHUH, UPHOLSTERER, VIENNA.—From the Workshop. 


own intrinsic elements; and, secondly, from the way in Haughton’s figures. But to what extent the earth’s axis| of climates by moving the pole. The lias fossils formed a 
which he had used it, it was capable of throwing light on the | would vary in consequence of gradual changes in the solid | complete ring around the pole. He was afraid, therefore, 
method of setting a limit to the duration of geological peri-| matter of which the earth was composed was a question sus- | that they must be content to refer the almost tropical cli- 


ods, which, as they all knew, was one of the most interesting 
uestions of recent times. They owed a debt of gratitude to 
ir William Thomson for having directed attention to this 
most important question. He (Sir Wiiliam) had ventured to 
put a curb into the mouths of the geologists, and made them 
talk less wildly than they used; and he was sure that Sir 
William and others, both geologists and physicists, would 
agree with him that any new method of throwing light on 
this question was deserving of consideration. He had ven- 
tured to connect with this paper one on the solar eclipse of 
Agathocles, because it had a direct bearing on the coefficient 
of tidal retardation of which he made use in the present. 
Professor Haughton’s method of ascertaining the limit of 
geological periods is based on the disturbances which have | 
taken place of the axis of the earth’s figure. There was no| 


ceptible of being very incompletely answered. He felt ex- | 
ceedingly glad that the subject had been brought forward, 
for the professor had certainly given them a true ground for | 
estimating geological dates. Great changes in the earth’s 
solid mass have been proved, but it was a question for geolo- | 
gists whether any change had taken place within the com- 
pass of a year, of sufficient magnitude to materially alter the | 
earth’s surface. There could be no doubt that there had | 
been_no such sudden change during the past thousand years. 
Mr. Evans thought that there would be great difficulty in 
estimating geological periods from the variations between | 
the axis of figure and the axis of rotation, inasmuch as at no 
given time could they have been any great distance apart. 
If that were so this suggestive method of measuring geolog- | 
ical time lost much of its value. With regard to the nummu- 


mate of which these fossils spoke to the former hotter condi- 
tion of the earth. 


THE SHIFTING OF THE AXIS OF THE EARTH. 


Mr. A. W. Warers, F.G.S., F.L.S., read an interesting 
paper on the influence of the distribution of land and water 
upon the shifting of the axis of the earth. Mr. Waters 
pointed out how the unequal distribution of land and sea 
might be an agent for preventing the movements of elevation 
and depression of the land in one part of the globe balancing 
those in another; and also showed how similar movements in 
various localities would differently affect the pole. Any 
movement, such as a submarine elevation, which displaces 
water, would spread it over the oceanic area; and the effect 


| of this would, with the present configuration, be the same as 
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if about one twelfth of the weight had been added in the 
southern hemisphere along the 45° 44m. east longitude— 
namely, in a line passing by the entrance of the White Sea, 
over the Caucasus, and through the middle of Madagascar. 
As every submarine movement would create a force acting in 
this direction, there seemed reasonable grounds for thinking 
the tendency would be for the shifting of the axis to take 
place near this line. Dr. Jules Caret considered that the 
pole must have been moved approximately in a line passing 
through the 52° of cast longitude. The shifting caused by 
any elevation of the land near the equator or pole was very 
slight, so that the effect of the water displaced was up to 
about the 5th degree of latitude, and was as great as, or 
greater than, that caused directly by the movement of the 
land. 


LIFE ON METEORIC STONES. 


Str Tomson read a paper on The Possibility 


of Life on a Meteoric Stone Falling on the Earth.” The 
President of the Association had remarked in his opening ad- 
dress that to assume as a hypothesis the bringing of life to 
the earth did not explain the origin of life. He (Sir William 
Thomson) would not attempt an explanation as to the origin 
of life. He had to consider the bare, dry question— Was life 
possible on a meteoric stone? First, was life possible on a 
meteoric stone moving through space? Second, was life 
»0ssible on a meteor while falling to the earth’s surface? 
Whird, could the thing still live after the meteor had become 
embedded in the earth? He ought, perhaps, to have put the 
firsts question, Was it possible for life to have come there ? 
but he would return to that by and by. No doubt, as Pro- 
fessor Allen Thomson had said, a meteoric stone was exposed 
to great heat before it came to the earth. But he could not 
at all assent to the implied conclusion that life must be de 
stroyed by that heat, - It was a question how long the expos- 
ure to heat lasted? If a meteoric stone went through space 
with the same side always exposed to the sun, that side would 
be in great heat and the other would be cold. If it spun round 
at a uniform rate, all its surface would be of one tempera- 
ture; if it revolved once per hour, it would be like a piece of 
roast mutton that had not been vurned—done on one side and 
coll as ice on the other, It was possible, therefore, that the 
whole or part of the meteor’s surface might be a very healthy 
tonic climate for some creatures or plants ; it might be de- 
structive to some forms, and suitable to others. He confessed 
he was at a loss to consider what kind of a land they were to 
think of. Suppose a piece of moss-covered stone somehow 
or another getting into and moving slowly through space. 
The moss might continue alive upon it. (A voice: Never !) 
He defied any one to prove that it could not. But they had 
not got it down to the earth yet. There was the rub, and a 
tremendous rub it was too. It was an astounding result of 
mathematics and physical experiment that the friction against 
the air was so intense than when the meteor was yet fifty 
miles from the earth’s surface it would become incandescent, 
But the moss would be torn off the stone long before the lat- 
ler became white hot, and siaking into space, it would, per- 
haps, in a few years settle down on the carth, and then it 
might take root and grow for all they knew. The moss, 
then, was not troubled with the intense heat the meteor ex- 
perienced. And now for a Colorady beetle. Suppose it had 
tumbled into a crevice three or four inches deep, it heard a 
tremendous *‘ wish;”’ if its eyes were open it saw a great 
light through the crevices, and at last it got a tremendous 
shock—a little worse than if it had tumbled out of the mail 
train, but not enough to kill it. Even supposing the beetle 
killed, and all the exterior moss and lichens burnt, there 
micht still be vegetable life in the interior. The time oc- 
cupied by a meteor in descending to the earth would not be 
more than twenty or thirty seconds at the outside; and if the 
exterior stone were at white heat, the interior would be only 
at a moderate temperature, and anything alive there would 
fall to the earth alive. He then considered whether it was 
possible for animal or vegetable life to find its way to a me- 
teoric stone. They had had from their President a most in- 
teresting speculation on the subject of the modifications, 
transformations, and various forms‘ of life, pointing to a 
grand system of evolution as the hypothesis which almost 
every naturalist of the day sonsidered to have greater proba- 
bility than any other hypothesis regarding the history of life 
on the earth. But he left them with the questions of the or- 
ivin of life on this globe unanswered. Suppose the globe to 
have had no life on it at a particular time, but to have had 
water, air, and solid carth as at present. Supposing a meteor 
falline, with life on it. Could there be any doubt of the re- 
sult? Would it not spread and grow over the whole earth? 
But, then, how could this life get to the meteoric stone? All 
he could say that meteoric stones and the earth being given, 
and the origin of life being quite unknown to them, they 
could not go further. If life couid appear on a large body, 
if life could be created by the will of the Creator on a large 
body, it could ona smaller. If life could come upon a large 
body on which it had not previously existed, 11 could come 
upon asmall body. The meteor, in short, might be a frag- 
ment of a larger body on which life had previously existed, 
The more he considered it, the more he thought it was not an 
improbable supposition that at some time or another we would 
bave growing on this earth a plant of meteoric origin. If any 
one said this was improbable, he would like him to give sci- 
entific grounds for his assertions 

Professor Glaishor, who had been referred to by Sir William 
Thomson, said that up to the present time no meteor had been 
known to fall during the meteor showers. These meteors 
were moving opposite to the earth, and, therefore, had their 
own motion combined with the earth’s motion, which caused 
complete fusion. On the other hand, when the meteor was 
moving in the same direction as the earth, the friction was 
small, but still sufficient to produce considerable heat, as they 
knew by the meteor which fell in England last year, of which 
he should have something to say on Tuesday. Admitting 
that there could be any organic matter on a stone before it 
reached the earth’s atmosphere, whether the sun shone upon 
it or not, there would be no heat outside the atmosphere. He 
had proved that this could not be so by balloon experiments 
at agreat height. Therefore, the only heat generated would 
be when the meteor reached the earth's atmosphere, and then, 
when its direction of motion was the same as the earth’s, he 
could easily imagine that organic matter existing when the 
metcor entered the air might be still existing and living on 
reaching the earth. But he was bound to say that he had 
never heard of anything like organic matter being found ona 
fallen meteoric stone. 


WAVE PROGRESSION. 


Pror. Ossorne REYNOLDS read a paper ‘“‘On the Rate of 
Progression of Groups of Waves, and the Rate at which En- 
ergy was transmitted by Groups of Waves.” When several 


waves, forming a discontinuous group, traveled over the' 


- always varied in different individuals. 
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surface of deep water, the rate of progression of the group 
was always much less than the rate at which the individual 
waves composing the group were propagated. As the waves 
approached the front of the group they gradually dwindled 
down and died out, while fresh waves were continually ar- 
riving in the rear of the others. The rate at which the energy 
was transmitted increased in proportion as the water became 
shallow. The speed of the groups compared to that of the 
waves would increase until the two speeds became essentially 
the same. Prof. Reynolds’ paper was illustrated by two very 
ingeniously contrived models. Lord Rayleigh and Mr. Mer- 
rifield complimented the author of the paper, which con- 
tained much that was new and valuable. Mr. C. F. Wood- 
ward exhibited and explained a new form of apparatus to il- 
lustrate the interference of the plane waves. 


A RESISTING MEDIUM IN SPACE, 


Mr. F. G. Lanepon read a paper ‘‘ On the Tendency of a 
System of Heavenly Bodies to Centralize and Applanize, if 
Subject to Resistance in their Motions.” The paper chiefly 
referred to the modified effects on the motions of the heav- 
enly bodies arising from their moving in a resisting medium. 
The causes of the resistance were explained, especially resis- 
tance arising from the impact of bodies with one another; for 
example, the impact of meteors with the surface of the earth. 
The effects of retardation were stated to be the diminution of 
the orbits of bodies moving in a system, and hence the pro- 
duction of centralization; and as the forces acting in the in- 
variable plane were a maximum, centralization is least in its 
direction, and hence applanization, or a tendency to aggre- 
gate towards theinvariable plane drawn through the center 
of gravity accompanied centralization. The center of gravity 
of a system and the invariable plane through it were both 
fixed with regard to that system. Hence the center of gravity 
might be regarded as the mean point, and the invariable 
plane as the mean plane of the system. Possibly from the 
earliest period of the time the clustering of heavenly bodies 
had been developing, the actual union of many of these form- 
ing suns, which in cooling and contracting had thrown off 
planets, meteors and comets, being portions of matter drawn 
latest into the system, and which had not yet been united 
with the sun. Reasons were then given for concluding that 
the orbits of all comets were really ellipses of great eccer- 
tricity. The existence of a central sun to the stellar system 
was, he considered, very doubtful. The two processes of 
centralization and applanization were then applied to explain 
the existence of many observed astronomical phenomena: 
such as the clustering of stars in groups—double and triple 
stars—star streams or lines of stars; and the disk-like appear- 
ance of the milky way. In conclusion, he contended that 
the appearance of the nebule, which were supposed to be 
stellar systems, similar to our own, was not inconsistent with 
applanization, 


REPORT OF THE CLOSE-TIME COMMITTEE. 


Tus report reviewed the efforts made by Parliamentary 
enactment to protect birds from destruction during the incu- 
bation season, and spoke of them @s having proved benefi- 
cial, though improvement was called for both in the Wild 
Birds’ Protection Act (1772) and the Wild Fowl Preservation 
Act (1876). The committees reported with satisfaction the 
cnactment during the year of the Fisheries (Oysters, Crabs, 
and Lobsters) Bill, which provided a close time for these val- 
uable fish. Dr. Gwyn Jeffreys, after having invited dis- 
cussion, said the ‘‘ Close-time” committee had undoubtedly 
been very useful; anda good deal of the protective legisla- 
tion which had taken place had been consequent upon its 
action. Whatever discontent might be felt with any of the 
Acts in certain quarters, he hoped there was no discontent 
among the ladies at being deprived of feathers secured by 
destroying birds. The Fisheries Bill, to which reference 
was made, was a very important one, because, although en- 
Ceavors had been put forth from time to time to legislate 
upon the subject of ‘‘close” time for oysters, the measures 
adopted were administrative rather than legislative, and left 
it in the hands of lords of manors to make by-laws for the 
protection of beds within their jurisdiction. Every mature 
female oyster spawned from 800,000 to 1,000,000 ova yearly, 
and if these were protected, there was no reason why oysters 
should not soon be obtained at a halfpenny a dozen, 

Mr. Spence Bate thought it well to appoint a committee to 
examine into those manorial powers referred to by the pre- 
vious speaker. He had observed that where beds had died 
out there was no power to reéstablish ‘hem by artificial means. 
At one time there existed an oyster bed in Cattewater. This 
had ceased to exist Formerly there was also a flourishing 
one in the River Yealm; but that also was nearly extinct. 
The Saltash bed, in the Tamar, was, however, capable of 
being made very productive. Over this the corporation of 
the town exercised co-trol ; but as in the laws relating to 
the oyster bed there was a clause providing that during Lent 
any one might take from it as many oysters as they chose, it 
followed that by Easter every year the bed was almost com- 
pletely stripped. Iu such a case, the committee he had 
suggested might do much good by making inquiry and 
giving opinions as to what remedial measures should be 
adopted. In regard to the crustaces, he found that preju- 
dice was in favor of lobsters with the ‘‘berry.” In the 
market they produced twice the price of those without it. 
Their spawning time extended over so lengthened a period 
that to protect them during the whole time would, he 
thought, be found impracticable, and therefore he would 
advocate that the period when the egg-depositing chiefly 
went on should be ascertained, and protection accorded 
them during it. Crabs, too, he would have protected for 
six weeks in the spring—about the month of May—although 
the arguments in favor of such a measure were not so 
strong as in the case of lobsters, for the reason that hen 
crabs were not preferred for food. 


BINAURAL AUDITION. 


Mr. 8. P. THompson read a paper on “ Binaural Audi- 
tion.” It described experiments with tuning forks of 
slightly varying pitch, which satisfied him that the beats 
were audible to both ears, though it had been supposed, 
hitherto, that they were only audible to one. In the course 
of an interesting discussion, Lord Rayleigh said it was im- 
portant that this class of experiment should be made by as 
many people as possible, as there was no means of recording 


the result except as impressions on the mind of the observer. 


Professor Barrett said it was a fact of some interest that the 
difference in the limit of perception in the two ears nearly 
In his own case 
there was a difference of many octaves! Using one of Gal- 
ton’s whistles he found that with his left ear he could hear 
up to as high a limit as any one he knew; but with the right 
ear he lost the sensation of sound far below any other person . 
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of his acquaintance. Lord Rayleigh remarked that in the 
case of high notes very little was heard by the ear that was 
turned away from the source of sound; that might be tried 
with a hiss or a whisper. He had never heard of such an 
instance as Professor Barrett’s before. Professor McLeod 
mentioned that when the lowest notes on a piano were 
struck the sound he heard was an »ctave above—he sup- 
posed that his ear failed to perceive the fundamental tones. 
Sir William Thomson referred to the telephone. It was an 
undoubted fact that hissing sounds would not travel so far 
on the wire as agreeable notes. Through a moderate wire 
all the constituents of a sound giving it its quality would be 
heard distinctly, but through a greater length of wire the 
over-tones would be lost, and only the fundamental tone 
heard. He wished to ask whether there was any evidence of 
a more rapid decadence in the air of sounds of short period 
than of sounds of long period? Lord Rayleigh said he be- 
lieved that a distance of 100 yards a hiss of the greatest in- 
tensity could be scarcely perceived at all. 


THE COLOR OF HUMAN HAIR. 


Tus was only a provisional account of the experiments of 
the author, Mr. H. C. Sorby, F.R.S., with reference to the 
coloring matter of the hair. He had been able to separate 
several well-marked differently colored substances, and the 
chief of these were a black pigment and a red brown sub- 
stance, which, when oxidized, passed into a yellow coloring 
matter. The very red human hair contained a small quan- 
tity of a pink-red substance, yet by far the greater number 
of different tints of human hair might be explained by sup- 
posing that it contained a varying amount of a valuable 
mixture of the above-named three substances. Professor 
Rolleston opened an interesting discussion by asking how 
these researches might bear upon the popular belief that hair 
—like that of Marie Antoinette—might turn gray in a single 
night from mental anguish? The color could scarcely be 
taken out of hair by a strong reagent; and what likelihood, 
therefore, was there that such a story was true? The Presi- 
dent thought Mr. Sorby’s experiments went far to explain 
how hair could be both black or red in the same race or 
family. Mr. Sorby, in the course of his reply, said so far as 
his experience went he did not think it possible that hair 
could change in color in one night. Colonel Lane Fox, in 
explanation of the phenomenon, suggested that, as hair 
generally became grey underneath first, after a night of 
anguish the hair would be dishevelled, and so they would 
come to the front. 


ARCTIC COAL. 


Mr. T. Wits read a paper on the composition of arctic 
coal, in which he stated that one of the results obtained by 
the late arctic expedition was in the discovery of a coal 
seam near to the winter quarters of the Discovery. The Dis- 
covery wintered in a bay on the west side of Robeson Chan- 
nel, in lat. 81° 44’ N., and long. 65° 3’ W., now known as 
Discovery Bay. About 2 miles from this place, in Grant- 
land, this coal was found in the side of a narrow mountain 
gorge by Mr. Heart, the Rev. C. Hodson, Lieutenant Tal- 
ford, and Dr. Coppinger. The prevailing rock of the sur- 
rounding district was a shingly claystone of very irregular 
arrangement, but mainly dipping to the westward, and, so 
far as could be ascertained, devoid of fossils. Vegetation 
included no less than 60 specics of plants. Coal has been 
brought home by previous expeditions from high latitudes, 
but not so far north. The coal (a specimen of which was 
exhibited) has a bright, shiny appearance, is somewhat of a 
pitchy character, and very brittle. On analysis it could not 
be distinguished from a bituminous coal of exceedingly good 
quality, and belongs to the true carboniferous period. It is 
very similar to coal found in some English coalfields, par- 
ticularly at Chesterfield. It contains 65 per cent coke. Mr. 
Wills had inquired of Dr. Coppimger as to whether it would, 
in future expeditions, be possible to utilize this coal. As it 
had only to be quarried, Dr. Coppinger was of opinion that 
it might. If ballooning were resorted to in future expedi- 
_ the coal would also be useful for the manufacture 
of gas. 


DEEP-SEA SOUNDINGS. 


Sm TrHomson described an apparatus he had in- 
vented to make deep-sea soundings, not with a view to 
exploration, but for ordinary purposes of navigation while a 
ship was at full speed. A glass tube filled with air was 
hermetically sealed at the top, but opened at the bottom, and 
prepared with red prussiate of potash. It was placed into a 
brass tube, which was closed at the bottom, but allowed free 
ingress and pressure of water from above. The brass tube 
was partially filled with sulphate of iron, and wherever this 
came into contact with the interior of the glass tube it 
turned into a Prussian blue. The pressure of the water 
compressed the air, and forced the sulphate of iron up the 
glass tube according to the depth to which it descended. 
The glass tube, part of which retained its original color, was 
then measured on a scale, and thus the depth of the sound- 
ing was indicated. For the purpose of being lowered into 
the sea the tubes were attached to the end of a long piece of 
pianoforte wire, which weighed about 14 Ib. per mile, and 
was capable of bearing a strain of 220 1b. At the extreme 
end a 22 Ib. sinker was fixed. The absence of any friction 
from the wire facilitated rapidity both in sinking and haul- 
ing in. Some tubes were exhibited which had been recently 
used in taking soundings on board the White Star steamers 
Britannic and Germanic during a voyage to New York and 
back. The soundings were made when the ship was goin 
at full speed, at depths varying from 10 to 100 fathoms, an 
were perfectly successful, 


STIMULANTS OF SAVAGES. 


Miss A. W. BuckLAnp read a paper entitled ‘‘ Ethnologi- 
cal Hints afforded by the Stimulants of the Ancient and 
Modern Savages.” The study of primitive agriculture, 
which formed the subject of the memoir read by the author 
before the Association last year, led naturally to that of the 
stimulants adopted by different races, because it was found 
that from avery early period in the history of mankind some 
sort of stimulant had been used almost universally. Among 
the lowest races this consisted now, as in ages past, only of 
some root or leaf chewed for its strengthening and invigora- 
ting properties, such as the pitberry, recently discovered in 
use among nations in Central Australia, and the coca leaf 
among the Indians of South America; but no sooner did the 
nations advance to the agricultural stage than they began to 
make fermented drinks from the roots of grains cultivated 
for food. Hence the beer of Egypt, which probably found 
its way with the wheat and barley of that land to the Swiss 
lake dwellings, and over a great part of Europe, having 
been evidently known in Greece and Rome at a very early 
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period, whilst a similar liquor still formed the chief bever- 
age of all African nations, being now, as formerly in Egypt, 
fermented by means of plants. In China and Japan rice 
was and is used to make wine or beer instead of wheat or 
barley or American maize. The sour milk or “‘ koumis” of 
the pastoral tribes of Central Asia, and the mead of the 
ancient Scandinavians, both reappear among the Kaftirs of 
South Africa. Palm wine was used wherever palms flour- 
ished, but wine of the juice of the grape, although known 
in very ancient times, seemed to have been confined to the 
civilized races of WeS8tern Asia and Egypt, extending later 
to Greece and Rome. The multitude of wines described by 


Pliny were, however, in almost all cases flavored with herbs | 
| garded it as an antidote to the snake poison, but rather as a | 


or garden plants for medicinal purposes. The conclusions 
to be drawn from the history of fermented beverages, as 
recorded by travelers, were that the earliest stimulants were 
simply leaves and roots chosen by animal instinct, chewed, 
and found by experience to produce exhilaration and 
strength. The art of distillation, though probably known 
early in the Christian era, is comparatively modern, and was 
certainly unknown to savage races until ‘‘ fire-water” was 
introduced, to their serious detriment, by Europeans. Pro- 
fessor Rolleston remarked that milk seemed to be the source 
from whence the pastoral or nomad races—the Turanians, 
as they were sometimes called—got their intoxicating drinks, 
just as people in the hunting stage made them from honey, 
and those in a more advanced agricultural stage made them 
from grain. The President said it was a very strange and 
unexplained fact that men were of different color and 
stature, and possessing all kinds of tastes, yet all alike pos- 
sessed a strong instinct for alcoholic beverages. Mena of 
every race, without exception, seemed to have a tendency 
towards gratifying a desire which we knew was harmful—a 
desire which had swept away whole races of savages before 
the approaching white man. 


PAPER SPLINTS. 

Dr. M. R. Spears, of Rochester, N. Y., writes to the 
Medical and Surgical Reporter :—1I employ strong manilla- 
paper and book-binder’s starch, which consists of flour and 
water boiled to the consistence of jelly. I first prepare my 
paper by cutting into strips long enough to encircle the limb 
at its greatest circumference, and varying from half an inch 
to an inch and a quarter in width. Having an assistant 
with the starch and a brush ready, I apply a flannel roller as 
far asI wish the splint to extend ; then smear this with the 


|of no avail. Ican bear testimony to the correctness of the 
| effect of the hypodermic injection of ammonia, as observed 
|by Prof. Halford. This was strikingly illustrated in my 
| first case. The person had been bitten twelve hours before 
|I saw him; the arm was swollen almost to bursting, and the 
| swelling extended on to the pectoral region; the breathing 
| was hurried ; the countenance anxious; the pulse exces- 
isively rapid, feeble and irregular, 150 to 160 per minute. I 
made two injections of twenty minims each (aque ammonia 
and water) into the bitten arm. Within twenty minutes the 
pulse had come down to 70 per minute, and was full and 
| regular. 

I have no theory to offer as to its action, I have not re- 
|pure stimulant. If it always acts as well as it has in these 
|cases, I think we will need nothing better. 


| philosophical.—Med. and Surg. Leporter. 


‘EXTIRPATION OF SUPERIOR MAXILLARY NERVE 
| AND MEOKEL’S GANGLION FOR FACIAL NEU. 


RALGIA. 
By G. R. Fowuer, M.D. 


Grorce W. Meyer, aged fifty-three, applied to me in 
| January, 1877, for relief of a neuralgia of the fifth nerve of 
| eighteen months’ duration. The disease began with a slight 
| pricking sensation in the roof of the mouth, left side. Ina 
| short time this was succeeded by the most intense pain, which 
| followed the distribution of the superior maxillary nerve, 
|and after the lapse of several months occasionally affected 
| the inferior dental branch. 
| From the well-known character of the physicians who had 
| been previously in attendance I had little to hope for in the 
way of medication, feeling fully assured that they had used 
every remedy likely to be of service to him. 
| Lat once proposed to exsect the nerve, but the proposition 
i declined, and I set to work to devise measures of re- 
‘lief. 
| The patient had become emaciated from the effects of this 
| ever-present and intensely agonizing pain. 
| to attend to his business, and, discouraged with life, he was 
| well nigh at the point of desperation. 
| I used in succession all the measures likely and unlikely to 
| prove either palliative or curative, including quinia in large 
| doses, and in small doses combined with iron, deep injections 


I have never | 
used alcoholics, believing their use, as advocated, to be un- | 


| lay upon the tapetum. 


He was unable | 


starch,apply the strips of paper —after starching—the same as | of chloroform, and also of carbolic acid, hypodermic injec- 
in a many-tailed bandage, brush this over with starch again, | tions of morphia, and of atropine, together and separately. 
and apply another layer as before, until I get the required | Galvanism had been used by a previous attendant, but with 
thickness, which is usually six or seven layers, according to | no success; counter-irritation only aggravated the trouble; 


the firmness of the paper used. The whole process will oc- 
cupy about fifteen minutes. 

When this is dry, which will take two or three hours, by 
the aid of hot bricks or sand bags on each side of the splint, 
it is very light and comfortable, fitting as nicely as a stock- 
ing, and is as firm as the same thickness of wood. 


CARBOLIC ACID IN DIARRH@GA. 


Dr. J. W. Patmer, of Ohio, says that he has employed 
carbolic acid in the treatment of diarrhcea, both acute and 
chronic form of the disease, with signal success. It is given 
in one or two drop doses, largely diluted with water, from 
two to four hours apart. It controls pain, and corrects the 
fetor of the discharges, and otherwise cures the disease. If 
severe pain be present, and the discharges profuse, opium 
and creta preparata, with astringents, may be alternated 
with it. But my experience is that carbolic acid in most 
cases is all that is required. 


AMMONTA IN SNAKE BITE. 
By Tuomas A. Exper, M.D., Mifflintown, Pa. 

I was called on the evening of November 5th, to see B. H., 
who had been bitten by a “copperhead.” [arrived about 
two hours after he was bitten, and found him showing ail 
the symptoms of snake poisoning. He had been bitten on 
the foot by a large ‘‘ copperhead,” the bite looking as though 
it had struck him twice. Immediately on being bitten he 
applied a ligature around the ankle, and a poultice of clay 
and onions to the bite. The ligature had the effect of stop- 
ping the venous circulation, so that the foot and leg below it 
were swollen as full as the skin would permit. But it had 
not prevented the absorption of the poison, as was shown 
by the rapid pulse, nervous prostration, chilliness, and 
especially by the vomiting, which was of that peculiar 
coffee grounds appearance indicative of hemorrhage into the 
stomach. This symptom is spoken of by writers on the 
subject, but although this was my fourth case I had never 
seen it before. 

The treatment consisted in the hypodermic —— of 
fifteen minims of spirits of ammonia aromat. diluted with 
an equal quantity of water, into the foot, in the neighbor- 
hood of the bite (the ligature having been previously re- 
moved), and the internal administration of half a teaspoon- 
ful of the aromatic spirits every hour, until the urgent 
symptoms were past. Marked relief was experienced within 
an hour, and in a week’s time he was well, not having been 
confined to the house a day. But his limb swelled, skinful, 
part way up the thigh, and, when the swelling had subsided, 
showed all over the calf of the leg that peculiar bruised ap- 
pearance which seems to be characteristic to parts after 
snake bite. 

This is the fourth case that I have treated. The first (re- 
corded in full in the Chicago Medical Journal, for December, 
1872), was that of a man badly bitten on the hand, twelve 
hours before I saw him. He was treated in the same 
manner as above, except that in his case 1 made six in- 
jections. 

The second case was a girl of sixteen or seventeen years 
of age, bitten on the foot, and the third a girl of nine or ten, 
bitten on the hand. These last two were not severe bites, 
evidently by small snakes, and I did not make a hypodermic 
injection, simply gave the ammonia internally, and applied 
a lotion of the same to the affected part. 

As this is the sezson when snake bite is most likely to 
happen, I have thought fit to bring these cases to your 
notice, and thus add this testimony as to the efficacy of am- 
monia in snake bite. 

Prof, Halford has been the principal advocate of this mode 
of treatment, which he lauds very highly. His plan of 
treatment, as stated by Bollinger, in Ziemssen’s Cyclopedia, 
isas follows :—‘‘ He injects thirty drops of water of ammonia 

=gr. 0.95 ammonia) into a superficial vein, which is im- 
mediately followed by a brisk activity of the circulatory 
and nervous system ; this procedure is repeated as soon as 
the stimulating influence of the remedy is suspended.” 

There is a contrariety of opinion as to its efficacy. Ex- 
perienced observers as Fayrer and Richards assert that it is 


| croton chloral hydrate gave slight but transient relief. 


his room, the victim of a pain constantly present, but which, 
in frequent paroxysms of intensity, compelled him to assume 


all the shapes and figures of a professional contortionist. | 
| ‘The lard and wax were first melted on a water bath, then 


Nothing but a narcotism dangerous to life itself gave him 
any immunity from suffering, and this was succeeded gen- 
erally by an aggravation of the pain. 

| At last he consented to an operation, and on February 27th 
I performed a modification of Carnochan’s operation for 
exsection of the superior maxillary nerve, assisted by Drs. 
Pilcher, Rockwell, Jewett, Hamilton, and Leary. Ether 
| being administered, the patient was seated with his back to 
|a window. The incision began at the inner angle of the eye, 
on a level with the infra-orbital ridge, extending downward 
about three-quarters of an inch, then curved outward and 
upward, terminating at a corresponding point opposite the 
angle of the eye. This formed a small semi-circular flap, 
| which, when dissected from the bone and turned upward, 
| laid bare the anterior wall of the antrum of Highmore and 
| the infra-orbital foramen. The leash of nerves formed by 
| the division of the superior maxillary after leaving the infra- 
| orbital foramen was now dissected from the under-surface of 
the flap, and a trephine five-eighths of an inch in diameter 
applied to the bone, with its crown slightly overlying the 
infra-orbital foramen, and its point on a line perpendicular 
to the same. A few turns of the instrument soon removed 
the button of bone, and the cavity of the antrum was 
| brought into view. <A reflecting mirror fastened upon my 
forehead lighted up the parts well, and no difficulty was ex- 
perienced in cautiously breaking down the door of the orbit 
with a small three-cornered chisel provided for that pur- 
pose, 

Following the nerve along the infra-orbital canal, occa- 
| sionally stopping to suppress the hemorrhage from the infra- 
orbital artery, I finally reached the posterior wall of the 
antrum, which | perforated with a one-half inch trephine, 
thus exposing Meckel’s ganglion. Here the hemorrhage 
from that portion of the internal maxillary artery which is 


contained in the spheno-maxillary fossa gave rise to some | 
delay, but by patiently waiting and applying small pieces of | 


sponge tied to whalebone the bleeding was controlled, and 


the operation completed by breaking down and removing | 


Meckel’s ganglion and dividing the orbital, spheno-palatine, 
and posterior dental branches, and by means of a pair of 
small curved scissors dividing the nerve at its point of exit 
from the cranium through the foramen rotundum. 

The hemorrhage having ceased, the parts were well 
cleansed and the flap brought down to its position and se- 
cured by silver wire sutures. The operation occupied about 
an hour. 

The patient rallied well, union by first intention occurrin 
except at the point where a ligature which had been appli 
to the infra-orbital artery passed out from under the flap. 
The sutures were removed on the sixth day, and the ligature 
came away on the seventh. 

The operation, so far as the relief of the neuralgia depend- 
ing upon the superior maxillary nerve, was a complete suc 
cess. The patient’s general health still continues to improve, 
but he occasionally complains of pain along the line of the 
lower jaw and in the Jower teeth. Should this continue I 
jintend to exsect a portion of the inferior dental teeth.— 
| Proceedings Med. Soc. Kings County. 


| THE PURPLE OF THE RETINA. 


|By Apotr Aut, M.D., of Toronto, Canada, late President 
and Assistant Surgeon to the New York Ophthalmic 
and Aural Institute. 
| ALTHOUGH the important discovery of the purple colora- 
tion of the retina during life by Boll, and the subsequent ex- 
periments of Kithne and others during the past few months, 
have afforded much food for discussion in European medi- 
cal literature, as yet little seems to have been done in regard 
| to this subject among American scientific men. 
| After having made some experiments-myself, I took occa- 
| Sion to demonstrate the fact before my class of histology of 
|of the eye, when lecturing on the normal histology of the 


For days, weeks, and months this man walked the floor of | ce 
| Lard (very best), ...... 


This demonstration, perhaps, 


retina (on the 5th of May). 
may present some points of general interest. It was doné 
— = presence of Drs. H. Knapp, E. Griining and T. R. 

‘ooley. 

A pS dog, which had been kept in a dark closet for six 
hours, was killed, and one of his eyes enucleated by the illu- 
mination of a small gas flame. I then removed the anterior 
portion of the eyeball and the vitreous, and everted the pos- 
terior part upon my finger. As long as the retina was 
smoothly applied to the underlying choroid hardly any color 
could be perceived. As soon, however, as it was drawn up 
into folds, these showed a faint but unmistakable roseate 
color. I then exposed the specimen to daylight, and in about 
one-quarter of a minute the color was transformed into yel- 
low, which remained the same when the specimen was 
brought back into the dark room. 

The other eye showed the same conditions. 
| The purple was seen also in that part of the retina which 


| Since Kthne had advanced the idea that the pigmented 
epithelial layer was the one to produce the purple, I made 
| some more experiments on albinotic rabbits. They gave the 
| same results as to the existence of the purple. 

Leuckart (Graefe and Saemisch, II., 2, p. 217) states that 
the tapetum is covered with an epithelial layer similar to the 

pigmented epithelium, yet without containing 
n albinotic rabbits again we find a layer of wn- 
from the 


| surroundin 


pigment. 
pigmented epithelial cells separating the choroi 
retina. 

| These experiments would thus clearly demonstrate that it 
s at least not the pigment of the epithelial layer between 
| choroid and retina which produces the purple. 

N. B.—In an article (printed in the Verhandlungen des 
naturhistorisch-medcinischen Vereins zu Heidelberg, Car) 
Winter, 1877), ‘‘ Zur Photochemie der Netzhaut, von W. 

Kuehne,” page 484, Prof. Kuehne draws from the same facts 
named in the foregoing paper the same conclusions, that the 
pigment of the epithelial layer cannot be the agent by which 
the purple of the retina is formed.—Medical Record. 


CARBOLIC ACID AS AN ANTISEPTIC. 


©. F. Wish states in the Amer. Jour. of Pharmacy that 
some two months ago an amputation of the shoulder joint 
was performed by a surgeon of Greenfield, Mass., and 
when an antiseptic ointment was called ior, one containing 
salicylic acid was first prepared, but this proved rather un- 
satisfactory, as a constant burning and irritation was ex- 
perienced during its service, and it was thought best to 
use one of carbolic acid, which he prepared from the follow- 


| ing formula : 


grams 31°1 

viii = grams 248°8 

Carbolic acid (crystal),. gr.xii = grams 0°78 
Misce. 


BR White wax.... 


adding the carbolic acid, the whole was allowed to cool 
under constant stirring, and applied as often as the wound 
was dressed, first thrice and afterwards twice a day. 

Nothing else was used but just the salve, though some 
warm weather prevailed here during that time ; and after a 
duration of six weeks the patient was enjoying the free air 
as much asany of us It may be well to add that in very 
warm weather, one ounce of the lard should be exchanged 
for one of wax, otherwise it would be too seft for use. 


NEW HORSE DISEASE. 
A CORRESPONDENT of the Country Gentlemen, writing 
from Suffolk, Va., Says: 
are now 
t 


visited by an unyiclding disease 
affecting our horses. has become epidemic; within the 
last 10 days 20 victims have died within a radius of 2, miles. 
As many more are on the sick list. As no remedy has yet 
been discovered, and death ensues so rapidly—in some in- 
stances within 20 hours—our peopie are in great distress at 
what may be considered a severe and increasing public 
calamity. 

‘«T will endeavor to give a description of this disease,derived 
from examination upon the living, and from post-mortem 
examinations: A want of spirit in the animal is the first in- 
dication; then weakness in the legs and glassy appearance of 
the eyes. Soon the sight becomes impaired; frequently they 
become blind, with rapid and sometimes short, labored 
breathing—the breath very offensive. Restlessness marks 
the earlier stages of the disease; the legs become weak, stiff, 
and partially ee mame the animal staggers and desires to 
lean against something for support. Restlessness gradually 
yields to a disposition to stand rigidly upon stiff legs. They 
resist and seem to loathe to lie down, but when down, they 
seldom rise again, and death ensues rapidly with a spasm— 
sometimes breaking out in a profuse sweating. Cold ex- 
tremities attend the latter stages of the disease. The pulse 
ranges from 56 upwards—not full, but weak. The bowels 
are constipated, and the animal appears completely pros- 
trated from the very beginning. 

‘‘The post-mortem examination develops the lungs badly 
congested—generally but one, the right one. They are ver 
offensive, and the air vesicles, on compression, exude a yel- 
low fetid matter, indicating the second stage of pneumonia 
They are so affected that, upon the slightest pressure, the 
| finger passes through them. The liver is sound and healthy, 

though this is a malarial section. The pericardium is filled 
with a yellow liquid. Ail the membranes of the brain are 
badly congested. The most marked feature of this disease 
is that there is no cough attending the highly congested con- 
dition of the lungs. 

‘Mules are affected also, and two have died. The fine 
conditioned, as well as the poor, yield to this fell de- 
stroyer. 

‘Considering the congested condition of the lungs and the 
membranes of the brain, and the short interval between the 
| first noticeable symptom of derangement and death, it is to 
be inferred that the disease insidiously, without apparently 
affecting the animal, takes full possession, and becomes thus 
fatally established. Not a single one has recovered. Old and 
young yield to it. Those ‘‘ native and to the manor born,” 
like those that have been imported, succumb. A colt 16 
months old is down. To-morrow’s sad report will, in all 
probability, prove that the vigor of youth must yield to a 
power that matured age cannot withstand. 

“As I write, one of my tenants informs me that one of 
his horses has just died. So we will have to score 21 deaths, 
which list must be sadly swelled by morning, and I greatly 
fear many new cases will be developed. 

“Heroic blistering, purgatives, and injections constitute 
our only treatment, and still death appears to be master of 
the situation.” 
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AZTEC RUINS OF SOUTHWESTERN COLORADO. 
On THE Rrvers La PLATA AND SAN JUAN. 


From the very complete description, written by W. 4. 
Holmes, published by United States Geological and Geo- 
graphical Survey of the Territories, we take the following 
notes and illustrations. The district examined by the sur- 
veying party under Mr. Holmes covered nearly 6,000 square 
miles, chiefly lying in Colorado, and belongs almost entirely 
to the drainage system of the Rio San Juan, a tributary of 
the Colorado of the West. The country is to a great extent 
dry and comparatively barren, but the great bulk of the re- 
mains have been found near running streams or springs. 
The ruins are chiefly stone structures, and are classified 
under the three following heads: Lowland or agricultural 
settlements; cave dwellings; and cliff houses or fortresses. 
The latter being evidently used, not as permanent dwelling 

laces, but as refuges during war for the families, and as 

ortresses to which the warriors retired after being defeated 
on the plains below. Parallellograms and circles predomi- 
nate, the former being dwellings and the latter public build- 
ings. The latter are often as much as forty feet in diameter, 
frequently having double or triple walls, solidly built of 
hewn stone, dressed on the outside to the curve, and neatly 
jointed and laid in mortar. The space between the external 
and adjacent walls is divided by partition walls into apart- 
ments, the center being occupied by a circular depression, a 
large apartment evidently used as a council (?) chamber. 
Evidences point to the fact that these may have been temples 
of worship, the eternal fire burning in the center of the cir- 
cle which symbolized their deity, the sun. The outer rooms 
are accounted for on the supposition that these buildings 
served the dual purpose of temple and fort. The smaller 
single wall towers, found in commanding situations, were 
probably watch towers. 

The cave dwellings are caves dug into the cliffs of friable 
rock and walled up in front, leaving a doorway and often a 
small window. 

The cliff houses, conforming in shape and size to the 
shelves on which they are built, are of neat firm masonry, 
cemented and jointed to the cliffs in a manner said to be mar- 
velous. They are more modern in look than the cave and 
valley remains; this may however to a great extent be due to 
their position securing them in a great degree from the rav- 
ages of both time and invader. A small lot of arrow heads; 
stone implements, ornaments and other articles were collected. 
No evidence of the use of metals has as yet been found. 
Hieroglyphics, both engraved and painted, were numerous 
on the cliffs. Many cemeteries were found, but the graves 
yielded but little of interest, further than small quantities of 
charcoal and bits of painted pottery. The burial places are 
usually situated on the summits of high ridges or on pro- 
montories; they are marked by slabs of sandstone set on olen 
arranged in circles and parallellograms of various dimensions. 
However, frequent discoveries of remains were made in the 
lowlands. 

Plate I is a plan of a ruined village on the Rio La Plata, 
about 25 miles above its junction with the San Juan River, 
and situated on a low terrace some 20 ft. above the river 
bed, and near the center of a large and fertile valley. The 
plate gives unly the more important part of the town, and it 
will be seen that the dwellings are isolated, which is not the 
case in the ruins further south. Rectangles and ‘circles pre- 
dominate, but there are one or two ellipses, and in several 
eases there are clustersof apartments. The ruins are rounded 
lines and heaps of débris composed of earth, water-worn 
pebbles, and sandstone fragments. North of the portion 
shown in the plate are a number of inferior ruins, the wall 
marks imperfect, which extend back to a row of low hills, 
remnants of a superior terrace, on the summits of which are 
many artificial depressicns. 

A few arrowheads and small cutting implements were 
found, and the soil was full of fragments of pottery. On the 
opposite side of the river were found isolated ruins, as of 
the suburbs of a town. 

In Plate II are shown a group of cave dwellings and tow- 
ers situated on the San Juan River, about 35 miles below the 
mouth of the La Plata. The excavations are in the face of 
river bluffs of the middle cretaceous shales, at a height of 
from 35 to 40 ft. The openings are shallow, irregularly 
arched, and much weathered out. A hard stratum served 
as a floor, and, in many places projecting, made a platform 
from one dwelling to another. The dwellings were evidently 
plastered and walled up in front, but of the latter operation 
all traces have disappeared. 

By referring to Fig. 1 from Fig. 2, the relations of these 
caves to the ruins above can be seen. These are three in 
number, the two most important being circular. The small 
tower, B, is on the brink of a cliff, directly above the prin- 
cipal group of cave dwellings. It is neatly built of unhewn 
stone, the wall being 18 inches thick, and from 2 to 6 feet 
high. The tower is enclosed by a circular wall, open on the 
face of the cliff. The diameter of the inner circle is 12 ft., 
of the outer, 22 ft.; traces of partition walls are seen be- 
tween the tower and outer wall. A similar ruin is situated 
about 150 yards to the southwest of this one, but is however 
much larger. 

Plate III is a restoration of the tower, showing the prob- 
able former appearance of both tower and cave dwellings be- 
low, and the supposed means of communication. 


A NEVADA SAND STORM. 


Tre Virginia (Nev.) Hnterprise, of July 27, has the fol- 
lowing account of an unpleasant kind of a tempest: “For a 
time yesterday afternoon quite a heavy sand-storm was in 
progress on the large desert some 40 miles to the eastward of 
this city. Great clouds of sand were seen to rise and sweep 
along over the plain, gradually ascending until the highest 
peaks of the Humboldt Mountains were hidden. In appear- 
ance the drifting sand much resembled the clouds of snow 
raised by the winter storms on the prairies of the West. The 
sand also forms drifts, or dunes, as drifts are formed from 
snow. Every clump of greasewood has its surrounding hil- 
lock of sand, and in places long ridges of sand are seen, as 
in many localities on the shores of the sea. Among these 
dunes, and on the level alkali flats, the mirages play their 
fantastic tricks upon weary and thirsty travelers. Bunches 
of bushes become forest trees; crows look like giraffes, and 
broad, sedge-bordered lakes lie shimmering in the sun—all to 
recede or vanish when approached. Here, too, pillars of sand, 
formed by small whirlwinds, glide along over the desert like 
a troop of ghosts, half a dozen sometimes being seen in com, 
pany. These are frequently several hundred feet in height, 
and remain intact for an hour or more. Three or four small 
Pillars of this kind were yesterday afternoon waltzing about 
on the Twenty-two Mile Desert for half an hour or more. 
They are of the same nature as the water spouts met with at 


sea, and therefore might not inappropriately be termed sand 
spouts. The deserts being generally basins surrounded by 
high mountains, eddies or whirls in them are of frequent oc- 
currence when a heavy wind is blowing, and thus are pro- 
duced the great pillars of sand. 


(Cuzmican News.] 
AKADEMIE DER WISSENCHAFTEN, VIENNA. 
June and July, 1877. 


L. Lipioz, ‘‘ Determination of Water in Silicates,” The 
powdered mineral is mixed with sodic carbonate at 60°, 
placed in a platinum boat, and inserted in a well-dried por- 
celain tube. The latter is then heated in an ordinary com- 
bustion furnace until the silicate is completely fused, and 
the expelled water is driven into a calcic chloride tube by a 
stream of dry air. The process has been thoroughly tested, 
and gives satisfactory results. 


A. Baver and H. Scuvuter, ‘‘ New Formation of Pimelic 
Acid.” This acid can be prepared by the action of potassic 
hydrate and potassic cyanide on amylen-bromide. 


8. ZEIsEL, ‘‘ Action of Sulphuric Acid on Acetylen.”” This 
reaction, according to Berthelot, causes the formation of an 
acetylen alcohol. The author shows contemporaneousl 
with Lagermarck and Eltekof® (Chemical News, xxxv. 163) 
that no alcohol but croton aldehyd results from the reaction, 
and that the formation of the latter is due not to the acetylen 
itself, but to the presence of vinyl bromide as an impurity. 


L. v. Barta and H. Wemet, “‘ Action of Hydrochloric 
Acid on Resorcin.” The reaction yields two compounds, 
which are to be regarded as ether derivatives of resorcin. 
One results from the condensation of 2 molecules accompa- 
nied by the separation of 1 molecule H,O. The other results 
from the condensation of 4 molecules, accompanied by the 
elimination of 4 molecules H,O. The two are separated by 
means of the varied solubilities of the lead salts. Both are 
amorphous, dichroitic, and impart a brilliant fluorescence to 
alkaline solutions, a property serving as a reaction for re- 
sorcin. Fusion with potash yields resorcin. Oxidation 
causes the formation of small quantities of picric acid and 
isophthalic acid. 

J. Punus, ‘“‘ On the Radiometer.” The author has con- 
structed a radiometer, in which four disks of mica, black- 
ened on one side with soot, are attached to two immovable 
beams at right angles to each other, and enclosed by a cube 
consisting of mica plates, which is lightly balanced on a 
vertical needle-point. Experiment showed that the cube 
rotated in exactly the opposite direction from that in which 
the disks would Love moved if they had not been stationary. 
This fact would tend to show that action and reaction exist 
between th> movable and stationary parts of the radiometer, 


and hence that inner forces are the source of the motion. . 


The experiment shows, also, that u gaseous medium is ne- 
cessary for the transmission of kinetic energy from one 
portion of the apparatus to another. Meyer’s explanation of 
the movement of the disks in the radiometer, as resulting 
s, must be false, for 
e same direction as 


from the friction of the air on their ed 
it would require the cube to move in 
the disks. 


J. Kacuuer, ‘‘ Compounds in the Camphor Group.” Oxi- 
dation of camphor with HNO, yields, besides the known 
acids, camphoric acid, meso-camphoric acid, camphoronic 
acid, and a acid, four new compounds, hydro- 
oxy-camphoronic acid, C,H,,O., crystallizing well, and 
forming mono, di-, and tribasic salts, and three acids of 
analogous composition. Mono- and dinitro-heptylic acids 
are changed by reduction into methyl-isopropylketon. 


O. “Substances Accompanying Crude Anthracen.” 
The author describes those which are soluble in acetic ether. 
They consist of carbazol, phenanthren, fluoren, and two new 
hydrocarbons, pseudo-phenanthren, C,.H,2, and synanthren, 
C,,H,o. An easy method of separating carbazol from crude 
anthracen is described. The author has shown the formula 
of carbazol to be (C.H,),NH, by preparing the nitroso de- 
rivative— 

C.H, 


0. 


** Action of Ohloral Hydrate on Camphor.” By rubbing 
together molecular weights of the two substances a clear 
liquid is obtained, which does not crystallize even at —20°, 
and is decomposed at once by water into the original sub- 
stances. The specific rotary power—10° less than that of 
camphor in various solvents—and other properties would 
tend to show it to be a molecular compound, and not a solu- 
tion. Chloral ethylate acts in the same manner. 


PREPARING CRYSTALLINE PHospHorovus Acip.—H. Gros- 
heintz.—Trichloride of phosphorus, heated to 60°, is carried 
along by a current of dry air, the vapors being passed through 
two flasks, each containing about 100 grms. of water cooled 
to 0°. After the lapse of about four hours the contents of 
the first flask are saturated and converted into a thick crys- 
talline paste. This is thrown upon a funnel plugged with 
asbestos, freed from the mother-liquor by means of the fi:ter- 
pump, washed three times with very small quantities of 
water cooled to 0°, and dried in a vacuum. 


PREPARATION oF ALKALINE Nitrires.—A. Etard.—The 
author reduces nitrates by means of the sulphite of potas- 
sium or sodium previously dried. Equal molecules of the 
two salts are melted in a crucible, and the mass, when cold, 
is pulverized and extracted with alcohol, which dissolves out 
the pure nitrite. 


Curomites.—M. Gerber.—The author heats to redness, in 
a crucible, an anhydrous metallic chloride with potassic bi- 
chromate. The resulting mass is lixiviated with boiling 
water, and then treated with hydrochloric acid, in order to 
eliminate small quantities of metallic oxide which have not 
entered into combination. In this manner he has formed a 
considerable number of chromites. 


Propucrine Tartronic Acip.—E. Grimaux.—The author, 
having caused baryta to act — bibromated pyruvic acid, 
obtained tartronic acid, C,;H,®;, with its. c cteristic 
properties. 


PREPARATION OF Nicotrx.—W. Kirchmann.—Tobacco, 
previously steeped in carbonate of soda, is introduced into a 
wrought-iron vessel fitted with twotubulures. One of these 
receives a tube passing to the bottom of the vessel, and 
serves to convey a current of carbonic acid gas into the 
apparatus The other receives a delivery tube for the escape 
of the gas, and plunges into a mixture of alcohol and dilute 
sulphuric acid. The whole is heated in the water-bath, the 


current of carbonic acid allowed to enter, the sulphuric 


liquid is treated with baryta, evaporated to dryness, and the 
residue treated with ether, which dissolves the free nicotin. 
The acid solution of sulphate of nicotin, if treated with hy- 
drate of alumina, yields tine octahedral crystals of nicotine- 
alum (Archiv. der Pharmacie, xxxiv. 16). 


ON CERTAIN CHEMICAL EFFECTS OF OXYGEN- 
IZED GRAPHITE AND PLATINUM* 


By 8. Analyst to the Geological Survey 
of New d. 


In the experimental results I am about shortly to describe 
I do not for the present distinguish between graphite, etc., as 
combined with a compound of oxygen such as nitric acid 
which easily gives up oxygen, or graphite, etc., as combined 
with oxygen alone, either as oxygen or ozone. In some of 
them it is most probable that this acid, or a product of it, as 
absorbed by the graphite, operates for their production, 
while in others it really appears that it is oxygen which is 
the sole operant. 

But as all these experiments were carried on in the presence 
of nitrogen, a gas which is, as we know, susceptible of being 
acted upon in certain cases by oxygen in such a manner that 
nitric or nitrous acids result—and, further, as nitric acid is, 
as I have long since shown, absorbed by charcoal, and also, 
as will presently appear, by graphite and platinum too—I 
cannot, therefore, as yet unreservedly attribute any of these 
results to the action of absorbed oxygen alone, although, as 
previously stated, I incline to this view. 

Having thus defined the position I would hold for the 
present in regard to the bearing of these results, I will at 
once state them. They are as follows: 

1. That any surface of graphite, native or artificial, which 
has been for some time exposed to the air, liberates iodine 
from a solution of potassic iodide in weak sulphuric acid. 

2. That graphite, which can thus liberate iodine, loses this 
property when washed in ammoniacal or other alkaline solu- 
tion; also by ignition. 

8. That this property of liberating iodine is restored to 
such graphite by a short exposure of it to the air, or by 
evolving nascent hydrogen against it; also by digesting it 
for a little while with hydrochioric or weak sulphuric acid, 
either at a common temperature or at the boiling point of 
these acids respectively. 

4. The graphite, which thus liberates iodine, also rapidly 
determines a chemical effect upon mercury, when voltaically 
paired with it in pure hydrochloric acid, mercurous chlo- 
ride forming. 


5. That platinum can be substituted for graphite in the 
above experiments, with the same general results. 


I further find that charcoal does not, even when freshly 
prepared, notably liberate iodine; but it can be made to do 
so by digesting it with an acid, the effect of which is perhaps 
due to its removing all alkaline matters therefrom, and thus 
enabling the charcoal to retain the oxidizing agent necessary 
for effecting the liberation in view. 

Silver, also, liberates iodine from the solution of it I have 
named here, and gold even appears to do this, but to a much 
less extent. 

Nitric acid has the same effect upon either graphite or 
platinum (in relation to iodine) as exposure to air has, and 
prolonged washing of these metals afterwards does not in 
any way interfere with this effect, showing, no doubt, that 
this acid has been absorbed by these metals and is retained 
very obstinately. 

he phite I used was, of course, purified both from 
iron and manganese before being worked with. 

In reference to the chemical action of substances upon 
which oxygen has been in some way condensed, I may per- 
haps be allowed to state further that when graphite, which 
has been exposed to the air, is voltaically connected in sea 
water with graphite just recently ignited, electric currents 
are generated; graphite which has been desulpburized also 
generates electric currents when connected in this manner 
with any negative conducting sulphide in a solution of an 
alkaline sulphuret. By the use of currents generated in this 
manner I have even electrotyped copper from its sul- 

hate. 

I forbear | any specific deductions from the results 
above related until I can supplement them in such a way as 
will enable me to discriminate, with greater surety than I at 
present can, the exact nature of the absorptive Process by 
which graphite and platinum become chemically active in 
the way these results indicate. 


OXALIC ACID IN FUNGI. 


By M. Hamiet, F. 0. 5., and Caarues B. PLow- 
wriaut, M. R. C. 8. 


THE object of the present paper is to record a few facts 
which came under the observation of the authors while en- 
gaged in the ne of the part played by cryptogamic plants 
n the economy of nature. 

These beautiful and interesting plants appear to be not 
only intermediate organisms between amorphous decayin 
vegetable matter on the one hand and the higher forms o' 
vegetable life on the other, but are capable of serving as 
carriers of nutriment from one phase of plant life to another. 
Especially is this the case in the process of decay by oxida- 
tion, termed by Liebig eremacausis, in which the existence of 
some fungi would appear to contribute in no small degree to 
render soluble compounds which previously existed in forms 
less easily assimilated. Thus it seems probable that the de- 
cay of the fungus effects a change which we may compare 
to that of the artificial manure manufacturer, whose object 
is to render soluble forms of matter which were previously 
insoluble. 

As the varied and characteristic properties of different 
fungi became better known, no doubt by their effect on the 
human subject, they were generally classed into ‘‘ poison- 
ous” and “edible,” but such a classification, by no means 
well marked, was very imperfect, owing to ignorance of their 
properties. 

ugh the indefatigable labors of the mycologist we 
have become acquainted with their acrid nature, behavior 
with tincture of iodine, decomposition, action of heat in 
cooking, which renders some of the so-called poisonous ones 
edible, and many other changes, not to mention several 
analyses which from time to time have appeared. 

Greville, in his ‘‘ Scottish Cryptogamic Flora,” vol. iii., 
plate 113, under Polyporus sulphureus, mentions the fact 
that Prof. Thompson found crystals of hydric potassium 
oxalate ina plant of this species, and Dr. R. Scott (7rans. 
Linn, Soe., viii., 268) also discovered oxalic acid in the same 


* Read before the Wellington Philosophical Society, January 29, 1876. 
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species. And more recently De Bary (Morph. und Phys. 
der Pilze, pp. 18, 14) regards calcium oxalate as a common 
constituent of fungi.* 

In the early part of last summer some fine specimens of 
peziza venosa, Pers., were noticed by us to give a strong acid 
reaction to test-paper; on several other occasions, both pre- 
vious and subsequent, we found a large number of agarics 
and polypori to be decidedly acid. Opportunities for further 
research were presented when, during the summer and 
autumn, a large number of Aymenomycetes + were found to 
have the same reaction in a greater or less degree, which in 
every instance was distinct and permanent. It was not, 
however, confined to the hymenomycetes, for the lycoperda, 
pezize, and sphieris gave a similar acid reaction. 

The question naturally presented itself as to what free 
acid or acid salt could be so widely distributed in the fungus 
kingdom. 

To solve this problem a number of species were exhausted 
with pure water, filtered, and the filtrate examined quali- 
tatively for acids, whereupon in every case a marked reac- 
tion for oxalic acid was obtained. In solutions to which a 
few drops of dilute acetic acid had been added, or solution 
made alkaline by ammonia, upon the addition of some solu- 
tion of calcium chloride, a fine white precipitate was pro- 
duced, which, on drying, gently heating, and treating with 
hydrochloric acid, effervesced, liberating carbon dioxide. 
Argentic nitrate gave also a white precipitate, entirely dis- 
solved by dilute hydrochloric acid. 

To the solution, made neutral with very weak ammonia, 
was added solution of auric chloride, and a finally divided 
precipitate of metallic gold was obtained. The presence of 
oxalic acid was therefore established beyond doubt. 

From amongst a great number of experiments one of the 
most remarkable examples of strong acidity was that of 
Jistulina hepatica ; having in this case been fortunate enough 
to possess a large supply of this fungus, an estimation of the 
amount of free acid present as well as a gravimetric estima- 
tion of the oxalic acid by the lime process were alike de- 
siruble. Accordingly 14°3808 grms. of the jfistulina were 
taken and digested with pure water until the liquid passing 
through ceased to show acid reaction. 

To the clear and port wine colored solution was gradually 
added some decinormal solution of sodium hydrate, the final 
point of saturation being ascertained by very sensitive 
neutral litmus paper. The quantity of alkali required was 
1° c.c., which corresponds to 0°01197 grm. of H,C,0,°20H,, 
equal to 0-083 per cent. of free acid. 

In order to verify the result thus obtained by the process 
of alkalimetry, 50 zrms. of the fungus was cut into small 
pieces by means of a platinum knife, and thoroughly ex- 
hausted with pure water on two large filters in connection 
with a Bunsen pump. The filtrate, together with the wash- 
ings, were reduced by evaporation to about 100 c.c., ren- 
dered alkaline by dilute ammonia, and solution of calcium 
acetate added in excess. The calcium oxalate was filtered 
and well washed, dried on a weighed filter at 100° C. until 
constant, 

Fifty grms. gave 0°0455 grm. CaC,0,*OH,, which, calcu- 
lated to percentage, shows 0-078 per cent. of oxalic acid. 
We have then: 

Per cent, 
By estimation as calcium oxalate (dried at 100°), 0°078 


A complete analysis of this interesting plant was in pro- 
gress, but from deficiency of material and loss by accident 
was wholly arrested, and is deferred for another opportunity. 
An idea of its composition may be gathered from the un- 
finished analysis. 


Proximate Analysis of Fistulina Hepatica. 
{ Oxalic acid........... ...0°08 

Woody fibre (cellulose). . . .2°02 
Extractive matter.... .... | 
Potash ... 
Phosphoric 
Sulphuric acid.......... 


Mineral * 
constituents 
(ash) 


0-896 


100-000 
* Found qualitatively. 


A large number of specimens were examined qualitatively, 
and we discovered the presence of Oxalic acid or oxalates in 
the following species: 


Lactarius subduleis, 
Russula vitellina, Fr. 
Cantharellus cibarius, Fr. 
Cantharellus aurantiacus, /’r. 
Panus torulosus, Fr. 
Boletus luteus, /’r. 
Boletus scaber, Fr. 
Polyporus betulinus, Fr. 
Polyporus rufescens, Fr. 
Polyporus farinellus, Fr. 
Agaricus (Clitocybe) lacca- Fistulina hepatica, Fr. 

tus, Scop. Lycoperdon giganteum, Ba- 
Agaricus (Mycena) galericu- toch. 

latus, Bull. Lycoperdon gemmatum, Fr. 

Agaricus (Hypoloma) appen- Leotia lubrica, Pers. 

~ diculatus, Bull. Peziza venosa, Pers. 
Lactarius rufus, Peziza rutilans, 
Lactarius torminosus, Fr. 


Agaricus (Amanita) phallo- 
ides, F’r. 

Agaricus (Amanita) rubes- 
cens, Pera. 

Agaricus (Amanita) vagina- 
tus, Bull. 

Agaricus (Lepiota) procerus, 
Seop. 

Agaricus (Clitocybe) maxi- 
mus, 


From these and other facts before us we conclude that all 
mature non-microscopic fungi contain oxalic acid either in 
the free state or in combination with the alkalies or metals 
of the alkaline earths. And although much has been done 
during the last few years upon the composition of fungi, yet 
it has been chiefly confined to their ultimate analysis or to 
the analysis of the ash; it is therefore hoped that these few 
notes, upon the proximate compounds which enter into their 
composition, may not be without some interest to the scien- 
tific world. 

Norr.—We might here mention that we found oxalic acid 
in oxaius corniculata ; from the beautiful violet solution ob- 


* But beyond this we believe no suspicion existed in the minds of 
mycologists of the extent to which the free acid or its compounds were 
present in the group of cryptogams. 

+ All the hymenomycetes on the table at the Woolhope Fungus 


Mesting, held at Hereford in October, 1876, were examined and found | 


acid to litmus paper without exception. 


tained by treating the stem and leaves of this plant with 
pure water, a very copious precipitate was obtained on adding 
solution of calcium chloride or acetate. Most of the text- 
books mention the fact that oxalic acid is found in the wood 
sorrel (oralis acetosella) rumex acetoasa, r. acetosella, common 
rhubarb (rheuwm), as well as many lichens.—Chemical News. 


SIMPLE LABORATORY MANIPULATIONS. 
By Dr. P. Townsenp Austen, New York. 


THERE are many little operations performed in the labor- 
atory which, although they are not of great importance, 
are still often of convenience to the working chemist. 
Sometimes a simplification or improvement of these little 
processes may save much labor and annoyance. 


USE OF FELT PADS IN PROTECTING GLASS VESSELS. 


The destruction of glass vessels is dependent on many 
causes. The vessel may stand on grains of sand which 
scratch the glass. If the glass is not well tempered it may 
sometimes, on being slightly scratened by these grains of 
sand, suddenly go to pieces, somewhat in the manner of a 
Prince Rupert’s drop. If stone surfaces are used on the 
laboratory tables, accidents occur continually. Vessels, 
if not placed very carefully on the slabs, may be struck 
against them. Or if a glass vessel containing a hot liquid 
be placed on a cold stone surface, the glass around the 
bottom is quite certain to crack. 

After trying various means of precaution, I found that 
pads of felt were by far the best medium for protecting glass 
vessels. 

Felt, about half an inch in thickness, such as is used in 
restaurants for placing under beer glasses, or for roofing pur- 
poses, can be bought at a very moderate price. It should be 
cut up into squares, or, better, into oblong pieces ranging from 
2x4 inches to8 x12 inches. A beaker filled with a hot 
liquid—boiling sulphuric acid, for instance—may be placed 
with perfect safety on one of these pads. The feit is avery 
poor conductor of heat, and the glass hence preserves its tem- 
per admirably. Neither is there enough resistance offered to 
the glass surface to allow it to be scratched by any grains of 
sand which may perchance be on the felt. By striking the 
pads against the table, all sand and grit may easily be re- 
moved from them. 

The softness of the felt removes all chance of breakage, 
and it is really remarkable how long a set of beakers will 
last when always allowed to cool off on felt pads. 

the pads get wet, a day in the air-bath will restore 
them. 

I make it a rule, in my work, to havea pad under every 
piece of glass apparatus on my laboratory table. If felt 
cannot be obtained, pads of thick carpet may be used with 
good effect. 


TILE EXAMINATION OF CRYSTALS BY THE MICROSCOPE. 


In chemical research the microscope plays an important 
part in revealing the presence of crystalline substances in 
solutions. The usual method of preparing substances for 
examination by the microscope when, as in the labora- 
tory, fine microscopes, animalculs, cages, and other con- 
veniences are not at hand, is to evaporate some of the 
solution on a watch glass over a micro-chemical gas 
flame, and then rub, with a glass rod, when the crystals 
begin to grow on the minute scratches in the glass, and 
thus set up a general crystallization. The crystals formed 
in this manner, however, are rarely satisfactory, being 
often broken, misformed, or mixed with a large amount of 
the substance in a partially amorphous state. 

If the solution be evaporated to the right consistence in 
a watch glass, and another watch glass of the same size, 
previously warmed, be placed upon it, the drop expands 
toa film. The upper glass should not be pressed, but al- 
lowed to rest of itself. The film is similar to the one 
obtaincd in an animalcule cage, being, however, thicker. 
lf now a few drops of ether be placed in the upper watch 
glass, the cold caused by the evaporation of the ether will 
vause a crystallization to take place between the watch 
glasses. The growth of the crystals can be quite accurately 
managed by increasing or diminishing the cold on the sur- 
face (by blowing on the ether). 

The crystals formed are, as arule, perfect in shape. I 
have by these means obtained well detined crystals from 
solutions which, by rubbing with glass rods, afforded me 
only amorphous powders. 

New York School of Mines, 

April 1, 1877. 


NEW PROCESS FOR THE PREPARATION OF EX- 
TRACTS WITHOUT HEAT. 


By Proressor ALPHONSE HERRERA. 


Stnce the progress of organic chemistry has made us ac- 
quainted with many proximate principles of plants and their 
various properties, the processes for most medicinal prepara- 
tions have been considerably improved, and diverse apparatus 
and methods have been designed with the view of obtaining 
them in a more energetic form and of preventing the altera- 
tion of the proximate principles, as well as to secure greater 
economy and a more convenient form for their administra- 
tion. Of all the medicinal preparations none have attracted 
more the attention of the pharmacists than the extracts, 
which offer the advantage of being conveniently adminis- 
tered, and, if well prepared, of representing in a small bulk 
the properties of the drugs. By the action of heat and air 
the organic principles are generally more or less altered, and 
hence in the ordinary way of preparing extracts the active 
ingredients are more or less modified, or if volatile, evapo- 
rated, and the preparations do not fully represent the drug. 
To obviate this difficulty, it has been proposed to evaporate 
the liquids at a rather low temperature, and, if possible, ex- 
cluded from contact with the air, and, with these objects in 
view, ingenious apparatus and contrivances have been 
adopted: like evaporating in many capsules heated by steam, 
as in the process of Henry; or keeping the liquid continually 


in motion to promote the evaporation, as in the process of | 


Bernard; or effecting the concentration in vacuo by means 
of special apparatus, constructed by Laurent, Granval, 
Berry, and others. 

I do not propose to discuss the advantage or disadvantages 
of the different methods proposed, for they are well known. 
It merely remains to state that the best results have been ob- 
tained by evaporation in vacuo, in which process the exclu- 
sion of air and the low heat prevent any great alteration of 

*the soluble principles; but the high price of such an ap- 
paratus is a great obstacle to its general use. 
For many years sodium chloride and ice have been em- 
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| ployed in Europe with the object of utilizing the property of 
water when freezing to separate the salts which are con- 
tained in solution. In 1862 Robinet presented to the Paris 
Academy of Medicine a memoir, in which he demonstrated 
the application of his behavior in the analysis of waters. 
Afterward Mr. Ossian Henry has applied it to the concen- 
| tration of mineral waters for the purpose of facilitating its 
| transportation. I have utilized the same property for the 
| concentration of vegetable juices, and, in general, of aqueous 
| solutions of organic principles. 

The results of my observations have satisfied me that, 
when the water partially congeals, the dissolved principles 
remain in solution in the mother liquors, and that two or 
three congelations are generally sufficient for obtaining the 
solutions concentrated enough to finish the extract by ex- 
posure upon plates to the heat of the sun or of the drying 
closet, heated to about 30° C. (86° F.) The extracts prepared 
by this method accurately represent the properties of the 
plants, and the principles which are changed by the influence 
of heat remain unaltered; even the volatile constituents are 
not dissipated, though most of the water be removed by 
freezing. Owing to the small cost of the necessary ap- 
paratus, it appears to me that my process for preparing ex- 
tracts should be preferable even in those countries where ice 
is less readily obtainable than combustibles. 

Extract of conium, prepared with unpurified juice by the 
process mentioned, has preserved the characteristic odor of 
conia, and by dissolving it in water I have obtained a solu- 
tion exactly representing the juice of the plant in appearance 
and properties, and giving, when heated, an abundant 
cougulation, proving that even albumen had remainea un- 
altered. 1750 grams of cow’s milk, of 90° B., left, after 
three congelations, 750 grams of a liquid having a density of 
14°, and by evaporation in the sun this left a dry extract of 
milk, which again formed that liquid on being dissolved in 
water. A number of other liquids, similarly treated, gave 
corresponding results, and it seems to me, therefore, that 
medicinal extracts are best prepared by congelation. It 
may be objected that the vegetable juices should be pre- 
viously purified; but it should be remembered that coagu- 
lated albumen always encloses a considerable portion of the 
active principles, and that the heat necessary to effect the 
coagulation and the evaporation by means of a water bath is 
sufficient to change many principles; also, that the extracts 
thus prepared are sometimes inert or less active. The care- 
ful experiments made by Orfila and the clinical experience 
of others demonstrate that extracts prepared with unpurified 
juice are stronger. 

The results of the experiments just mentioned will show 
that my process may be advantageously used for the preserva- 
tion of vegetable juices, which are obtained by dissolving 
the extract in sufficient water until the solution is of the 
same density as the natural juice. The method is also ad- 
vantageous in the preparation of syrups in serving to 
properly concentrate the liquors from which the syrups are 
made. 

For the extracts prepared from juices by the method indi- 
cated, the author proposes the designation of opopyenols 
(opopicnolées), derived from the Greek words o7os, the 
juice, and vyvow, to condense, 

In obtaining artificial extractive solutions, the process cf 
infusion should be used, unless the active principles are 
sparingly soluble in water, in which case digestion or even 
decoction may be resorted to; but in which ever way obtained, 
the solutions are treated alike for preparing extracts. Ex- 
tract of rhatany, prepared by the process of congelation, 
dissolves completely in water, with a red color, and has a 
much more astringent taste compared with the extract, which 
was prepared with the utmost precaution by evaporation in 
a water bath. Similar comparisons were made with the ex- 
tracts of catechu, aloes, and others, and in all cases a very 
notable difference was observed, which is explained by the 
final evaporation in the proposed process being conducted by 
the heat of the sun or of the drying closet, which is insufti- 
cient to effect a change or to volatilize the volatile principles 
in any appreciable degree. 

The apparatus employed by me is the so-called sorbetiére, 
an ice cream freezer; for larger quantities the apparatus of 
Gougaud is preferable. The frigorific mixture is composed 
of ice and sodium chloride, or preferably of crystallized 
~alcium chloride. After a large portion of the solution has 
congealed, the mass is enclosed in a cloth and subjected to 
pressure, the presscake of ice is broken and again pressed, 
to separate the mother liqucer as completely as possible, and 
| the congelation is repeated two or three times, with the pre- 
| caution that it be not carried far enough to cause the precipi- 
tation of the sparingly soluble principles. The mother liquor 
| is then put into shallow dishes and exposed to the sun or of 
ja drying room, the temperature of which does not exceed 
| 30° C. (86° F.), until the extract has attained the desired con- 
sistence. 

In conclusion, it may be stated that the concentration of 
aqueous solutions by congelation appears to be preferable. 

1. For the preparation of aqueous extracts in general. 

2. For the preparation of syrups containing juices, in 
which case the concentration should be carried far enough 
that, after mixing with the simple syrup, the requisite density 
is obtained. 

3. For the conservation of juices, and 

4. For chemical analysis the process may be used with ad- 
vantage. 


TINCTURE STOPPERS. 


None of the least disagreeable things which we have to 
contend with (especially when we are in a hurry) is the 
loosening of glass stoppers which have become cemented 
(as it were) to the neck of the bottles. This can be entirely 
prevented by rubbing the stoppers with a piece of paraffin 
and giving them a turn in the neck of the bottle, so as to dis- 
tribute a thin coating of paraffin all over. Two or three 
times a year this coating may be renewed (at all events, sel- 
dom enough not to occasion any trouble). Paraffin may 
practically be considered insoluble in the different menstrua 
of the tinctures. 


Pure Atvum.—A manufacturing chemist of 
Montpellier, M. E. Bichon, has patented a solution of alum 
which he states to be free of iron and ready for dyeing and 
other purposes, and offers it at 10 francs per 100 kilos. His 
process is described as follows:—In a leaden boiler, contain- 
ing 10 hectolitres, and furnished with water and steam pipes 
and cocks, add 234 kilos. of sulphuric acid at 50 deg. B., 
195 kilos. at 58 deg., or 140 kilos. at 66 deg. ; for the acid at 
66 deg., 1 hectolitre of water is added, 50 kilos of raw alu- 
mina in powder, that is to say 100 kilos. if it contains 50 
per cent., or 65 kilos. if 80 per cent.; the whole is well 
| mixed, then the steam cock is opened, and in two minutes 
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with acid at 66 deg., or in ten minutes with acid at 50 deg., 
the combination commences, and is carried on for an hour 
without further addition. As soon as the mixture becomes 
pasty and the action begins to decline, the water is turned 
on, the action recommences, the sulphate of alumina becomes 
hydrated after half-an-hour’s boiling, when the boiler is filled 
up with water, and the alum is made. In twenty-four hours 
the deposit is effected. 
does not affect, it may be used in this state, drawn off into 
a wooden vessel. The 10 hectolitre boiler contains 350 kilos. 
of real alum, and consequently 1 h., of 22 gals., 35 kilos. 
To get rid of the iron, prussiate is added to the extent of 34¢ 
kilos. for every kilogramme of peroxyde of iron in the solu- 
tion: the iron is thus precipitated in the form of Prussian 
blue. When drawn off clear, the residuum is passed 
through five or six woolen filters, and the result is added to 
the other solution; the residue in the filters is regenerated 
by the addition of soda. But even if the blue were lost the 
process does not cost more than 3 frances per 100 kilos. of 
alum produced. Making the total cost of 100 kilos., purified, 
from lu to 11 francs. 


THE COPAIBA TREE OF BRAZIL—HOW THE 
BALSAM IS COLLECTED. 


Mr. Rosert Cross, a correspondent of the London Geo. 
grouplical Magazine, gives, in a late number of that periudi- 
cal, an interesting account of the tapping of the copaiba tree 
by the balsam collectors, an operation which, he says, has 
never before been accurately described by any traveller, nor 
explained in any scientific work in the English language. 

The tree yielding the balsam, the capivi of commerce, has 
a wide distribution throughout the valley of the Amazon, 


and also in the forests of Guiana, Venezuela, and the United 


States of Columbia. There are several species of it, but all 
are leguminous, and belong to the genus copaifera. The 
finest variety, which produces the ‘‘ white copaiba,” grows 
in the province of Para, Brazil, from which large quan- 
tities are aunualiy shipped to the French market. The 
trees are now comparatively scarce, owing to the method of 
gathering the balsam, and the collector is obliged to make 
long trips in a canoe up the tributaries of the Amazon, or 
penetrate deep into the forests along its banks. 


Mr. Cross accompanied a collector and his boy into the | 


forests of Para about the middle of October. Each carried 
a fair travelling load, consisting of food and necessaries, the 
collector himself bearing in addition a Jarge tin of the capa- 
pacity of about five gallons. On reaching a copaiba tree, 
the collector struck the trunk with his axe handle, when a 
hollow sound was produced. The grand, symmetrical trunk 
was clear of branches to a height of at least ninety feet, 
above which the crown spread out flatly, the slender, inter- 
laced bough, clcthed with little pinnate foilage, forming 
an agreeable shade from the rays of the sun. The cir- 
cumference at three feet from the ground was seven feet two 
inches. 

‘“The person who successfully taps a copaiba tree 
must be a skillful axeman. A chamber or cavity is cut in 
the trunk not much broader than the axe, but sufficient to 
allow the workman to vary the course to the heart of the 
tree in such a way that he may not miss what is termed the 
‘vein’ or channel, usually met with near the center, from 
which the balsam flows. 
must be carefully and neatly cut with a gentle upward 
slope, and it should also decline to one side, so that the 
balsam on issuing may run ina body until it reaches the 
outer edge. Below the chamber a pointed piece of bark 
is cut and raised, which, enveloped with a leaf, serves 
as a spout for carrying the balsam from the tree to the 
tin: 

‘*The collector commenced the work by hewing out with 
his axe a hole or chamber in the trunk about a foot square, 
at a height of two feet from the ground. The wood at first 
was white to a depth of four or five inches, when it changed 
to a purplished red, very much resembling a piece of old oak 
taken from a peat moss or bog. The whole of the interior 
of the tree is of this color. When the center appeared to be 
reached, [ was about to remark that there was no balsam, 
when suddenly the collector laid down his axe and called 
hastily for the tin. The balsam now came flowing in a 
moderate-sized, cool current, full of hundreds of little white 
bubbles, possessing a pearly transparency. At times the 
flow stopped for several minutes, when a singular gurgling 
sound was heard, after which a rush of balsam. When 
coming most abundantly, a pint jug would have been filled 
in the space of one minute.” 

Mr. Cross observed that all of the wood cut through and 
the chips were bedewed with drops of balsam, an important 
fact, showing that every atom of wood in the tree contains a 
certain amount of copaiba. The bark did not appear to 
possess any. Although balsam will drop slowly from a 
tapped trunk for a month, the custom is to allow a good tree 
only two or three hours to drain, and then proceed to ano- 
ther. The largest trees will sometimes yield four ‘‘ potos,” 
equal to eighty-four English imperial pints. 

It is difficult to obtain seeds or plants of the copaiba, as 
the seeds on falling are immediately eaten by an animal 
about the size of a rat. Everywhere underneath the trees 
the ground is traversed by a network of paths made by this 
animal. Each little pod contains only one seed, which is 
coated over by a white wax-like substance having a deli- 
cious aroma. The seed itself is black, and about the size 
and form of a field bean. 

The balsam, when flowing from the tree, has a powerful, 
pungent fragrance, which is not particularly disagreeable, 
but in the storehouses at Para the odor is by no means plea- 
sant. It is possible that it may undergo some change in 
keeping. 

OXYGEN. 

A Mr. Zrsno has just discovered a new method of obtain- 
ing oxygen in abundance by the action of hypermanganate 
of potassium on binoxide of barium, diluted with water. 
By this process, 200 cubic centimetres are obtained for each 
gramme of the substance used. This discovery may prove 
useful for lighting purposes. 


Pror. G. LECHARTIER states in the Chemical News, that! scouring with sand and a solution of 2 parts sulphuric acid | 


fresh genuine butter which has not been melted appears un- 
der the microscope composed of ovoid granules, and contains 
no crystals. The artificial product obtained from tallow 
contains crystals. Artificial butter does not melt at once, 


like genuine butter, to aclear oil, but fuses gradually, a 
whitish ‘‘ sauce” being first formed. 


If the alum is for colors which iron | 


The base or floor of the chamber | 
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STAMPING MACHINERY. 


Every improvement in machinery that effects economy in 
any way deserves the most serious consideration of miners. 

When the figures referred to are grouped, as in the follow- 
ing table, they forcibly suggest that gravitation stamps, how- 
ever venerable, are not the most effective or economical. 

Disintegration, says a correspondent of the Mining 
Journal, is best effected by accelerating the stamps, and 
gravitation does not admit of acceleration beyond the limits 
already attained, hence the necessity to resort to other 
mechanical principles, as exemplified in the flexible stamp, 


No. 10 in the present list, which, on comparison with the | 
gravitation stamps, shows that it stamps 100 tons in 24 hours, | 


and requires only 184-horse power, while No. 1 mill, stamp- 
ing 100 tons in 24 hours, requires 57-horse power, this also 
being an average of the American stamps. 


melted tin. If it is desired to give brilliancy to the tinning, 
the goods are again dipped, the second time in a second 
vessel, the molten tin in which is covered witha layer of tallow. 
The tallow prevents the tin from oxidizing during the opera- 
tion, and the goods come out bright. The coppering of the 
goods before tinning facilitates the latter operation, which 
may be conducted at a heat such that the goods run no risk 
of warping. 


SEPARATION OF IRON FROM CHROME AND 
URANIUM. 
By M. A. Drrre. 
Tue separation of these metals presents certain difficulties. 
If we treat the substance under examination with oxidizing 
agents, so as to make the chrome pass into the state of an 


Tons of Horee- 
Nomber Fallof Weightof rock Horse- power 
No. Name of mine, or stamp. of drops stamp stam stamped power per required 
head in hea in24hours head. to stamp 
mimute. inches. in lbs. he 100 tons. 
1 International Mill, White Pine......... 93 7 7 1.10 1} 102°27* 
2 Ditto 87 1°57 1} 71°65 
3 Stanford Mill, White Dry.. 95 8 1°73 1h 65°02 
4 Raymond and Ely, Pioche... ..... rere Crm 95 8 75 1°60 1} 70°31 
5 Key Stone, Amador County, California..... 85 83 750 2°25 50°00 
| 6 Meadow Valley Mill, Pioche .. ...... rer ere Wet.. 85 9 750 2-07 1} 54°34 
7 Eureka Mill, Carson River....... ......... Wet.. 90 9 950 2°65 1} 42°45 
8 St. Lawrence, Placer County, California Wet.. 90 10 650 2°85 1} 39°47 
9  Hunter’s Valley, Mariposa County,........ Wet.. 70 ll 650 1°75 1} 64°28 
| 40 lexible Stamp, in Cornwell and Now Wet. 140 12 500 18-50 18°50 


PURIFICATION OF LEAD. 


An improved method of treating lead containing either 
gold or silver or other foreign metals, so as to remove such 
impurities, has been invented by Mr. C. Roswag, M.E., of 
Paris, and Capt. H. Geary, of Old Charlton, Eng. They 
operate upon molten pig-iron containing one or both of the 

| precious metals, and either with or without the presence of 
antimony, arsenic, iron, or zinc, copper, or alloys cf the same. 
The lead to be treated is melted down in an ordinary cast- 
iron crystallizing pan, and they then introduce compressed 
atmospheric air, either at the ordinary or at an elevated tem- 
perature, by means of a tube or pipe, or tubes or pipes, 
either of iron, fire-clay, or other suitable material, and, by 
preference, of about 2 in. in diameter; this tube or these 
tubes are placed nearly at the bottom of the pan—say about 
| from 4 to 5 in. from the bottom. The tube or pipe, or tubes 
or pipes, are supported vertically by preference, are intro- 
| duced into the center of the pan, which tube or pipe or tubes 
| or pipes is in communicationwith a compressed air reservoir 
or other contrivance. The atmospheric air is compressed to 
| the desired extent—say to about from three to four atmos- 
| pheres, is then admitted into the molten lead; at the com- 
mencement of the operation the injection is by preference 
slow, and subsequently the admission is in larger quantity. 
Nearly the whole of the impurities contained in the lead are 
oxidized and obtained in the form of a scum or dross. 

The introduction of air is arrested when a sample of the 

| lead assumes a bluish-violet hue on cooling and ceases to be 
brittle. After this first operation has been performed the 
auriferous or argentiferous lead may then be subjected to 
the ordinary zinc desilverizing process, and the mch dross 
|obtained be submitted to a process of eliquation with the 
| object of removing the excess of lead ccntained in the dross. 
| Having thus effected in this operation the separation of the 
|precious metals by means of zinc from the lead, the molten 
ead is again submitted to the action of atmospheric air in 
| the manner before mentioned, and the resulting scum which 
contains the last traces of zinc removed. This third opera- 
| tion is continued until the lead assumes a bluish-violet ap- 
pearance on cooling, thus indicating that a soft lead has been 
|obtained. The purified lead thus obtained may be cast into 
pigs or otherwise employed. 
| The oxides or scums resulting from the first and from 
|the third operation by atmospheric air may be treated by a 
process known as Roswag’s or other process. The rich dross, 
alloy of silver, zinc, and lead resulting from the second 
operation by the addition of zinc containing nearly the 
whole of the precious metals is submitted to the action of 
| hydrochloric acid in order to dissolve the compounds of 
zinc, which, when dissolved, will be in the state of chloride 
'of zinc, which chloride may be treated by Roswag’s or other 
process in order to obtain zinc or compound of zinc there- 
from. Should any lead be dissolved with the zinc it may be 
precipitated in a metallic state by means of spelter, and may 
be added to the residual lead containing gold and silver. 
The residue containing the precious metals and a certain 
portion of the lead, being thus freed from zinc, is washed, 
| and is then melted down in a reverberatory or other furnace. 
| This they call the fourth operation. When a sufficient 
quantity of the rich lead thus resulting is obtained it is to 
|be melted down, by preference in a cast-iron pan, and sub- 


mitted to the action of compressed atmospheric air with the | 


object of effecting the oxidation of the whole or of the 
greater portion of the lead, the litharge thus produced being 
removed; should any residual argentiferous lead remain it is 
| to be submitted to a similar subsequent and fifth operation. 
| The litharge thus obtained, containing practically the whole 


| of the precious metal or metals, is then treated with acetic | 


|or pyroligneous acid. Any silver contained in or mixed 
with the litharge will remain at the bottom of the vessel, 
| together with some metallic lead, should any remain un- 
| oxidized. This is the sixth and principal operation. After 
washing the silver residue it may be melted down and re- 
|fined. The solution of acetate of lead resulting may be 
| crystallized or otherwise employed. 


| 


TINNING THIN CAST IRON. 
In tinning thin cast-iron goods they run the risk of losing 
| part of their substance by the filling or friction necessary 
for the removal of the oxide with which thev are coated, or 
a out of shape in the furnace if the oxide is re- 
moved by heat. They run the same risk from heat em- 


'ployed in the ordinary process of tinning. Where it is of 


| consequence to avoid the evils, the first may be obviated by 
|in 8 of water until the rust vanishes. The goods are then 
washed with fair water and set in a solution of 1 part sul- 
phate of copper in 8 parts water. Here they are left till 
they have become coated with a faint red coating of copper, 
| which is cleansed with sand and water. They are now 


| brushed with a solution of zinc and dipped at once into the | 


* Average 573¢-horee power required to stamp 100 tons of stuff. 


alkaline chromate, either in order to determine the chromic 
acid as mercurous chromate, or with a view to reduce the 
chromate with hydrochloric acid and alcohol, precipitating 
the sesquioxide of chrome afterwards by means of ammonia, 
we necessarily introduce alkalies which it is difficult to get 
rid of, and whose presence may be inconvenient in the 
course of the analysis. As for the method of separating 
chromic oxide, by means of its solubility in cold potassa, it 
must be regarded as giving results scarcely even approxi- 
mate, In like manner the separation of uranium by carbon- 
ate of ammonia, which ought to dissolve it entirely as 
uranate of ammonia, is not easily completed. We succeed 
better if, after having precipitated the oxides by ammonia, 
and having calcined them in a current of hydrogen, we treat 
the residue with dilute hydrochloric acid. The iron may be 
thus removed, but the protoxide of uranium is not rT 
insoluble in this acid unless it has been very strongly ignited, 
It is then washed, dried, and re-ignited in a current of 
hydrogen before weighing. The separation of these oxides 
may be effected with great accuracy by operating in the man- 
ner proposed by M. Sainte-Claire Deville for the separation 
of iron and alumina. The metals are brought to the state of 
sesqui-salts; all metals whose sulphides are insoluble in 
dilute acids are removed by known methods, and the ferric, 
chromic, and uranic oxides are then precipitated together by 
an excess of ammonia. Care must be taken to drive off by 
ebullition any free ammonia which might dissolve a portion 
of the latter. The oxides are well washed, calcined, placed 
in a porcelain tube, and heated to a redness in a current of 
pure hydrogen, The ferric oxide becomes metallic iron, the 
uranic oxide (a mixture of U,O, and U,O,) is reduced to 
UO, while the chromic oxide remains unaltered. This 
mixture of iron, uranium protoxide, and chromium sesqui- 
oxide is weighed, returned to the tube, and submitted to the 
action of a current of gaseous hydrochloric acid at red heat. 
The oxides of uranium and chrome remain entirely unat- 
tacked by the acid, and their weight suffers no variation. 
As for the iron, it is entirely volatilized as ferrous chloride, 
and deposited in white crystals in a cooler part of the tube. 
After an hour or an hour and a half the boat is allowed to 
cool in a current of hydrogen intended to drive out the 
hydrochloric acid from the tube, and the mixture of chromic 
oxide and uranous oxide is weighed, and treated with pure 
nitric acid. The protoxide of uranium which remains in 
the form of a brown amorphous powder is at once attacked, 
even in the cold, with evolution of nitrous fumes and forma- 
‘tion of uranium nitrate. It is well, however, to heat for a 
few moments in order to be certain that the chromic oxide 
retains no trace of uranium; the solution is then filtered off, 
and the residue calcined and weighed. 


|CERTAIN PROPERTIES OF THE SULPHIDES OF 
| PLATINUM CONSIDERED FROM AN ANALYTI- 
| CAL POINT OF VIEW. 

By M. J. Rreav. 

Patric sulphide, prepared either in the cold or at the 
temperature of the water-bath, and taken alone—or at any 
rate in the absence of the metals of the first two groups— 
may be considered insoluble in the ammoniacal sulphides 
and the alkaline mono and polysulphides. It may be placed 
in the second group along with mereury. Considerable 
quantities of platinic sulphide may be dissolved by means cf 
well known artifices, such as pouring a solution of platinic 
chloride drop by drop into a sulphide, or melting a mixture 
of platinic sulphide and dry alkaline sulphides at redness. 
Platinic sulphide may be dissolved in ammoniacal su]phides 
and alkaline polysulphides in presence of metals of the first 
| group, and in quantities the greater the more such metals are 
; present. Platinic sulphide mixed with all the metals of the 
| second group is not dissolved by ammonium monosulphide, 
| but by the trisulphide, though jess than copper. Platinous 
‘ sulphide, according to its physical condition and the nature 
! or degree of sulphurization of the solvent, may be considered 
;as either almost insoluble or as soluble. But the platinous 
i salts are rarely met with in analysis, and can be readily con- 
i verted into platinic compounds. The presence of platinum 
| in the first group, to which it does not seem to belong, seems 
due to entanglement. Platinum should be sought for in the 
first group, and especially in the second, where it may be 
found entirely or partly along with mercury. Its detection 
in the first has been pointed out; to find it in the 
second, the sulphides of the second group must be treated 
with boiling nitric acid diluted at most with an equal volume 
of water. Sulphides of mercury and platinum remain un- 
attacked; when dry they are introduced into a small subli- 
mation tube. On heating we obtain a volatile ring, sulphide 
of mercury, and a fixed residue, sulphide of platinum. We 
| separate these two parts by breaking the tube, and dissolve 

the mercurial ring in aqua regia. The fixed residue is 
| roasted a few minutes to convert it into metallic platinum, 
and is then dissolved in agua regia. 


| 
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Prosiem No, 17. 
‘She stoops to conquer.” 


POURNAY. 
Black. 
4 tippy, 4, 
4, ome 
Z 4 
Y 
4 Y, 
4, 
Wa 
YY, WHA 
4 
Z 
Z 
4 
4 4 
4 4 YY 
4 
tp 
7 Vila 


White. 


White to play and mate in four moves. 


HOWARD STAUNTON. 


,\F all the famous chess | 
+] players and writers that | 
England has produced, 
none stand so promi- 
nently forward, or have 
| done so much for the 


1 of chess, as How- 
4 op ard Staunton. Much as 
| 


be 


opinions may differ in 
7,| regard to his relative 


strength as a player, it 

A is admitted that his fa- 

4 ‘*Chess Players’ Com- 

} panion,” and Praxis,” 


— - as well as his writings 
White to play and mate in 2 moves. in the JMustrated News 
BY LOUIS QUIEN, 


5 > + y» and Chronicle, have 
XO) been considered the 
highest chess authori- 

ties for over a quarter 

of a century. Mr. , is generally supposed to have 
reached the height of his fame and strength as a player about 
the year 1848, at which time he played his famous matches 
with St. Amant, Harwitz, and others, from which time up to 


the date of his death, at the age of 64, June 22, 1874, his 


(ec) A badly © calculated move; instead of it, he ought have 
taken the queen’s pawn with his knight, and, if his opponent 
captured the knight, have taken the knight in return. ‘hite, 
however, even in that case would have got the better game. 


STAUNTON AND HARWITZ. 


Pernaps Mr. Staunton was the most successful giver of 
odds that ever lived, and we find that he won some most re- 
markable games and matches at considerable odds against 
the most skillful players of his day. He took such pleasure 
in games of this kind that during the last years of his life 
he very seldom, if ever, played on even terms. 

One of his most famous matches was that of 1846, with 
Harwitz, the great German player. The terms of the match 
were twenty-one games, in seven of which Staunton was to 
give pawn and two, in seven more he was to give pawn and 
move, and the remaining seven to be played upon even terms. 

The following result of the match shows the remarkable 
coincidence that Mr. Staunton won a majority of the games 
wherein he gave the larger odds of pawn and two, but was 
badly beaten at the lesser odds of pawn and move. 


Even games, Staunton 7 Harwitz 0 
Pawn and move i 1 - 6 


Pawn and twomoves “ 4 


3 
No. won by each 12 9 
One game was drawn at pawn and move. 


We select from the match one of the games scored by Mr. 
Staunton at the odds of pawn and move. As some of our 


powers were on a sure, but gradual, decline, although, from 
a most Intimate and confidential acquaintance, I know that 
he was the last one in the world to admit his failing strength. | 
[ have placed on the board a little five move knight prob- ! 
lem that [ showed to him during my last visit to London. I 
dare say a microscopic observation would reveal the two 
move position on the back of the book. 8 


STAUNTON AND ST. AMANT. 


Tus world-renowned match between Staunton and St. 
Amant, the chess champion of France, was played at Paris 
during the year 1843, with the following result : Staunton, 
12; St. Amant, 5; and 4 drawn. At this date Mr. Staunton 
was undoubtedly entitled to be considered the strongest 
player of his day, having published a challenge to play any 
one a match for £100. 


STAUNTON. Sr. AMANT. 
WHITE. BLACK, 

1. PtoQ4 1. PtooQB4 
2 PtoQs5 2. PtooK B4 
3. Kt toQB3 8. PtoQ3 

4 PtoK4 4PxP 

5. Kt x P 56. PtoK 4 

6. Bto K Kt 5 6. Q to R4 ch (a) 
7 PtoQB3 7 BtooKB4 
8. Kt to K Kt 3 8. Bto K Kt3 
9% 9 BxB 
10. QxB 10. Pto K Kt3 
11. KttoK 2 11. BtoK 2 

12. KttoK 4 12. Qto Kt3 
138. Castles. 18. Kt toQ2 
14. Bx B 14. Ktx B 

15. Kt to Kt 5 15. PtooK R38 
16. KttoK 6 16. Kt to K Bsq 
17. Kt x Kt 17. Rx Kt 

18. Pto Q Kt4 18. Px P 

19. Px P 19. K to B2 () 
20. K to Rsq 20. K to Kt 2 
21. PtooK B4 21. QRto Qsq 
22. Q Rto Q sq 22. PtoK R4 
23. Qo QB3 23 to Kt 4 
24. Qto Q2 24 to K B4(e) 
5. Kt to Kt3 25. RtoK B38 
26. Px P 26. Rx R ch 

7 RxR 27. Px P 
28. Qto K Kt5 28. dpa 
29. Qx K Pch 29. K to R 3, and white 
mates in four moves. 


NOTES BY MR. STAUNTON. 


.@) Had black interposed either knight or bishop he would 
have lost a piece. 


(6) Ingeniously played. 


readers may not be versed in this style of odds, we will ex- 
| plain that black’s king’s bishop's pawn must first be removed 


| from the board, and Mr. Harwitz is allowed to commence the 


game by making two moves. 


ILOWARD STAUNTON. 


HARWITz. STAUNTON. 
WHITE. BLACK. 

1. PtoK4 1, 
2 PtoQ4 2. PtoK3 

3% PtoQB4 3. PtooQB4 
4. Pto 4. P 

5. PtooK B4 5. KttoK R38 
6. KttoQB3 6. Kt to K B2 
7. KttoK B2 7. BtoK2 

8 BroQ3s 8. KttoQR3 
9. Castles. 9. Castles. 

10. PtoQ R38 10. BtoK B38 
11. P to K 5 (a) 11. B to K 2(0) 
12. Qto $44 12. to $4 
13 toQB2 13. Kt to 2 ¢ 
14. Bx R Pch 14 K to 
15. Bto K 4 15. Rto Q Kt sq 
16. PtoK R38 16. PtoQ Kt4 
17. Px Kt P 

18. Ktx P 18. Kt x Kt 

19. Bx Kt 19. Rx P(e) 
20. Pto K Kt4 20. RtoQ Kt3 
21. BtoQ R2(f) 21. PxKP 

22. K B to Kt sq 22. Pto Kt3 
23. Px K P 23. Kt to Kt sq 
24. Bto Kt2 
25. BtoB3 25. Bx Kt 

26. P to K 6 dis ch 26. BtoB3 
27. RxB 27. BtoQ ich 
28. K to Kt2 28. Rx R 

29. K x R(g) 29. Rx KP 
ere yy 30. Q to R sq ch 
81. K to Kt3 81. Rto K 6ch 
32. KtoR4 32. P checks 
33. K x P 33. Q to Q sqch and wins. 


NOTES BY MR. STAUNTON. 
(a) Very well played. 


(0) The following variation will show that he could not 
safely take king’s pawn. 


11. QPxKB 
12. PxP 12. Bx P 
18. Ktx B 18. Kt x Kt 


14. Bx R P ch, followed by Q to R 5, ete. 
(ce) P to K B 5 would have been better. 
(4) It was impossible to save the pawn. 


(e) It would not have been good play to take the K P 
with P. 


| 


| 


Prosiem No. 18. By E. 8. BREwsTER. 
Winning the Post of Honor in Mrron’s Seconp TouRNAY. 


Black. 


Y Uy Y iff Ww Y 

wy 
Uy 

Wy 

Y Yy 

Wl Wi Wi 

Y tj Y/y 
Y Z YJ 

y Yy 


Ff 
Wy Y// Yj 
Z Y LY Yy 
Y 
Y Y// 
Wy YA 


White. 
White to play and mate in six moves. 


19. Px KP 
20. Ktx P 20. BtoK 4 
21. Q toQ B 4, with three pawns ahead. 


(f) Intending to move it toQ Kt sq, K P on would have 
been better play. 


(g) Nothing would have been gained by taking K Kt P 
with Q, as his opponent could always answer with Q to K 
R5 v 


““MIRON’S TOURNAMENTS” OF 1856. 


Tue first of Mr. Hazeltine’s problem tournaments \ a 
inaugurated in the Saturday Courier, the prize being a fine 
picture of Marache and Perine contesting for the New Ycrk 
championship, with ‘‘ Miron” presiding as recording secre- 
tary. On June 7, 1856, the prize was awarded to our 
problem, No. 17. Shortly after Mr. Hazeltine transferred his 
chess department to the columns of the New York Clipper, 
and inaugurated a little tournament to see who should have 
the honor of appearing upon the opening diagram, which 
distinguished compliment was paid to the clever problem of 
Mr. E. 8. Brewster, of Springfield, Mass., which we give as 
No. 18. This gifted young composer w ould have become a 
famous problemist had he lived to mature his talent. 


SOLUTIONS TO PROBLEMS. 


Letter ‘‘N.”—By W. H. 
1. PtoQ B7 1. Any move 
2. Mates 


No. 11.—By ANDERSON. 


WHITE. BLACK. 
1. K to Kt sq 1. Bto R 4 (best) 
2. Rto Kt6 2. Moves. 
3. Mates. 
No. 12.—By ANDERSON. 
WHITE. BLACK. 
1. QtoB5ch 1. Takes Q 
2. Ktto B6ch 2 KtoBd 
3. Kt to K 6 mate. 


Lerrer ‘‘ A.”—By Dr. C. C. Moore. 


WHITE. BLACK. 
1. Kt toQB5 disch i 
2. Ktx P 2 KtoB4 
3. Rto K B38 mates. 
1. KtoK7 
2. Rto Kt 2 ch 2. K moves 
3. R mates 
PostTIoN UPON ANDERSON’S CHESSBOARD. 
WHITE. BLACK. 
1. RtoB4 
2. Castles! 2. KtoR38 
3. R to B 3 mate. 


THE programme for the new ‘‘ American Chess and Prob 
|lem Association ” Problem Tournament is being prepared and 
| will be issued very shortly. Our players and problemists 
throughout the country are invited to enroll their names at 
|once. Address the Secretary, J. B. McKim, Cleveland, O., 


- Treasurer, Dr. C. C. Moore, 68 Courtlandt St., New 
or 


As will be seen from the accom- 
Panying Lilliputian diagrams, 
this problem may be varied in 
twelve different in each 


the queen’s square (four 
squares from the corner). It 


@ 
the board so that no one is 


= 
| 
| 
| 
| 
| — | 
| 4 é 
« 
| 
| 
| 
| | 
| THE PROBLEM OF THE EIGHT QUEENS. 
| 
+ 
8 @ may also be noticed that eac 
— One queen, and that on each dia- a 


